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IDENTIFICATION OF MODULATORY MOLECULES 
USING INDUCIBLE PROMOTERS 

Technical Field 

5 The present invention relates generally to the technical fields of molecular biology and drug 

discovery. More specifically, the invention relates to the method of identifying a drug target 
modulator using an inducible vector. 

Background of the Invention 
Advances in molecular biology have increased the efficiency of gene isolation and 

10 sequencing. Additionally, the availability of known sequences and sequence alignment programs 
allow comparisons to be made leading to the identification of motifs that are conserved between 
members of the same family or similar classes. This allows genes to be assigned to particular target 
families, such as G-protein coupled receptors or ion channels. However, in the case of receptors, 
sequence information of the target does not provide the identity of the receptor's native ligand or 

15 that ligand' s biological function. For example, single transmembrane membrane receptors contain a 
cysteine rich domain, followed by an alpha helix motif, followed by a tyrosine kinase domain. This 
may suggest that the sequence is a receptor, whereby the cysteine rich domain is involved in ligand 
binding, the alpha helix traverses the membrane, and the tyrosine kinase domain is involved in 
cellular signaling. Unfortunately, sequencing an unknown receptor's ligand binding domain does 

20 not provide sufficient information that would easily lead to the identity of the ligand. Similar 
problems occur when searching for the function of ion channels, enzymes, transporters, 
transcription factors, nuclear receptors, chaperone proteins and other regulatory molecules within 
the cell. Consequently, experiments must be designed and performed to identify the sequence's 
function and modulatory compounds. 

25 Controlled expression of the target sequence is necessary to identify modulatory 

compounds because constitutive expression often leads to over expression of the protein. This is 
frequently toxic to the cell or can cause down-regulation of the target by stimulation of 
internalization and degradation processes. However gene expression is difficult to control in terms 
of both the level and time course of target expression. Current expression vectors are usually 

30 designed to maximize expression levels, and therefore yield cells that continuously express the 
target. Alternatively, techniques such as transient transfection reduce the target's duration of 
expression, but these techniques often lead to heterogeneous expression among replicate samples, 
are labor-intensive, and may damage the cells or alter their function due to the need to penetrate the 
membrane to deliver exogenous genes, making data difficult to collect and analyze. 

35 The activity of a compound against a target of interest is determined by a variety of 

techniques. Some examples include randomly screening the compound against cells transfected 
with the target, testing compounds in cells where the target has been mutated to express the protein 
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in its active state, and binding studies between a compound and an isolated form, of the target. 
However each has problems associated with the technique. 

Random screening of transfected cells requires a number of assumptions that often may not 
be tested. It requires the target protein be properly expressed, correctly localized within the cell, 
5 functionally coupled to a signaling mechanism, and expressed stably throughout the duration of the 
testing process. However, when the function of the target is unknown, these requirements can not 
be tested. 

When the target is a membrane protein such as a G-protein coupled receptor ("GPCR"), it 
may be mutated such that the protein is expressed in its activated form. Since ligand binding of the 

10 mutated protein frequently causes a drop in activity, an assay that detects a drop in activation 
suggests the compound binds the target. However, since this technique identifies compounds which 
bind to a mutated protein, the compounds may not possess the same affinity or avidity for a native 
protein. In addition, this technique is not available when information regarding the design of an 
activated receptor is unavailable, such as the active form of ion channels. 

1 5 Another frequently used technique to identify modulators is to perfonn competitive binding 

assays. However, competitive binding assays require a native ligand to assay the compound, and as 
previously discussed they are frequently unknown. 

Lastly, assays that directly measure binding interactions using purified proteins allow the 
measurement of interactions between compounds and targets. Examples of direct binding assays 

20 are surface plasmon resonance spectroscopy, thermal denaturation profiling, and multipole coupling 
spectroscopy. However, these techniques only detect binding and are not functional assays. They 
do not distinguish between agonists, antagonists, or non-functional interactions. Moreover, when 
the targets are membrane proteins in their native form, purification is not always possible. When a 
purified form is unavailable, interaction among other molecules in the preparation may lead to false 

25 positives or false negatives in the assay. 

Therefore there is a need for methods to assay the effects of compounds on the function of 
biological targets. Specifically, there is a need for an assay that allows control of the expression of 
the target sequence, identifies target expressing cells, expresses the target in its native form, can 
distinguish between agonists, antagonists, and nonfunctional interactions and may be performed 

30 within the cellular environment. 

Brief Description of the Figures 
Figure 1 is an illustration of the inducible expression vector comprising a tetracycline 
inducible promoter, a pcDNA4/TO vector construct and a murine KCNC1 potassium ion channel 
gene. 

35 Figure 2 is a photograph of a 1.5% agarose gel demonstrating KCNC1 mRNA production 

of clones 7, 13 and 22 under non-induced ("(-)Tet") and induced ("(+)Tet") conditions. 
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Figure 3 is a photograph of immuno-staining of KCNC1 produced by clone 22 under non- 
induced ("(-)Tet") and induced ("(+)Tet") conditions. 

Figure 4 is a graph demonstrating hyperpolarization of an induced population of cells 
compared to a non-induced population of cells and their responses to 50 mM, 100 niM and 150 mM 
5 KC1. 

Figure 5 is a graph demonstrating that cells induced to overexpress KCNC1 when pre- 
incubated with 4-aminopyridine, show characteristics more similar to uninduced cells. 

Figure 6 is a graph demonstrating that cells induced to overexpress KCNC1 when pre- 
incubated with BaCl 2 , show characteristics more similar to uninduced cells. 

10 Figure 7 is an illustration of an inducible expression vector comprising a tetracycline 

inducible promoter, a pcDNA4/TO vector construct and a HERG potassium ion channel gene. 

Figure 8 is a graph demonstrating that induced HERG expressing cells are hyperpolarized 
as compared with the uninduced cell population. The addition of 100 mM potassium chloride 
depolarizes the HERG expressing cells to a greater extent than the uninduced cells. Induced cells 

15 are also more sensitive to 25 nM pimozide than are uninduced cells. 

Figure 9 is an illustration of the CNTFR-DHR_SK_Pac_CMVTO vector construct. The 5' 
and 3' flanking homologous arms are indicated. The pac gene, which confers puromycin 
resistance, is flanked by a 5' SV40 promoter and a 3' poly A site as indicated. The vector also 
carries a cytomegalovirus immediate-early (CMV) promoter which contains and two tetracycline 

20 operator 2 (Tet0 2 ) sites. 

Fig. 10 is a graph demonstrating FACS analysis of cells stably transfected with CNTFR- 
DHR SK Pac CM VTO . The cells were incubated in the presence or absence of 5 \xg/ml 
doxycycline. Cells were stained with or without anti-human CNTFRa followed by Alexa Fluor 
488 conjugated secondary antibody. A region was drawn around the live cells of the forward 

25 scatter vs. side scatterplot and all other plots were gated on this region. The negative population, 
density plots of uninduced samples and induced samples without primary antibody were set on the 
first log of FL1. Panel A shows uninduced cells, untreated with doxycyline, but stained with both 
primary and secondary antibodies. Panel B shows induced cells, treated with doxycycline, and only 
stained with secondary antibody. Panel C shows cells induced and stained with primary and 

30 secondary antibodies. Density plots of the induced sample (Panel C) show a specific increase in 
Alexa Fluor 488 signal as demonstrated by increased cell counts in the third log of FL1 compared 
to Panel A and Panel B figures. 

Fig. 1 1 is an immunoblot analysis of STAT3 and phosphorylated STAT3 from homologous 
recombinant clones. Isolated clones from sorting were expanded and treated with or without CNTF 

35 for 15 minutes. One clone which did not contain homologous integration of target vector, clone 
#14, was used as a negative control. Two clones containing homologous integration of the target 
vector, clone #15 and #16, were analyzed. These cells were lysed and probed with anti- 
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phosphorylated STAT3 to measure STAT3 activation as a result of ligand, CNTF, treatment and 
anti-STAT3 to measure total STAT3. 

Summary of the Invention 
One aspect of the present invention includes a method for identifying molecules that 
5 modulate a target protein, comprising providing mammalian cells transfected in such a way as to 
provide a nucleotide sequence encoding the target under control of a heterologous inducible 
promoter; inducing the promoter under conditions that provide a detectable change in a measurable 
parameter associated with the cells; contacting at least a portion of the cells with a test compound to 
ascertain whether the test compound affects a change in the measurable parameter; and repeating 

10 the contacting step with at least one other test compound. Preferably, the measurable parameter is a 
parameter other than growth or survival. In one embodiment, the contacting step comprises 
contacting cells with the test compound while the promoter is induced. The method may 
advantageously include comprising comparing the value of the measurable parameter in uninduced 
cells with the value of the parameter in induced cells. 

15 In one embodiment, the method includes testing various candidate parameters to ascertain 

which one is most directly or most advantageously associated with induction of the target sequence. 
Thus, the measurable parameter can be selected from among a plurality of candidate parameters 
based on the comparison. 

The promoter can typically be induced to different degrees. In some cases, induction of the 

20 promoter can have a deleterious effect on cell growth or survival. Thus, the cells can be cultured 
and expanded without induction of the promoter, and then the promoter can be induced as part of 
the assay. In one embodiment, the promoter is induced to a degree that provides a detectable 
change in the parameter but not to a degree that kills the cell. The invention also includes empirical 
testing of various levels of induction to select that level that optimally provides a cell that is 

25 responsive to stimulus or provides an optimal level of signal, while maintaining that amount of 
viability or cell function necessary for successful performance of the assay. 

Induction can occur in various ways. Thus, the methods of the invention include including 
the promoter by contacting the cell with an inducer molecule. They also include induction of the 
promoter by removal or inhibition of a repressor. 

30 In some embodiments of the invention, the target protein affects ion channel activity of the 

cell. In one particular embodiment, the target protein is an ion channel protein. 

In other embodiments of the invention, the target protein is a cell surface receptor, such as a 
G-protein coupled receptor. In still other embodiments, the target protein is another type of 
signaling molecule or transport molecule. 

35 One aspect of the present invention includes identification of the type of signal being 

produced by a candidate molecule, or more particularly, the method by which the signal is being 
produced or by which the modulation occurs. Thus, the method may include identifying at least 
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one test compound that modulates the measurable parameter in the cell; providing a second cell line 
that differs from the first cell line in that the inducible promoter controls expression of a reporter 
instead of polynucleotide encoding target; contacting the second cell line with the identified test 
compound; and ascertaining whether the identified test compound affects the expression of the 
5 reporter. In this manner, one can differentiate between compounds having a genuine effect on the 
target, and compounds that simply modulate the activity of the inducible promoter. 

The polynucleotide encoding the target can be transfected into the cell, or can be 
endogenous polynucleotide that is simply placed under the control of an inducible heterologous 
promoter that functionally replaces the endogenous promoter (if any). 

10 The invention also includes a method for identifying an ion channel modulator molecule 

comprising obtaining a cell that conditionally expresses an ion channel target; incubating a potential 
ion channel modulator molecule with the cell; and determining whether ion flow through the ion 
channel targets has modulated, thereby identifying molecules that modulate the ion channel target. 
In one embodiment, the cell that conditionally expresses the ion channel target has been induced to 

15 express the ion channel target. Some preferred cells include CHO, CHO-K1, HEK293, COS, Vero, 
SH-SY5Y, and U20S cells. The cells are advantageously mammalian cells, although other cell 
systems may also be used. In a particular embodiment, the step of obtaining a cell that 
conditionally expresses an ion channel target comprises genetically adapting the cell to produce an 
ion channel target. The cell can be genetically adapted, for example, by transducing or transfecting 

20 the cell with an inducible vector comprising an ion channel target. The inducible vector may 
comprise an inducible cassette wherein the inducible cassette comprises an inducible promoter, an 
ion channel gene, and a gene conferring resistance to a selection agent for selecting transfected cells 
wherein the inducible promoter is operably linked to the ion channel gene. Suitable inducible 
promoters include the heat shock inducible promoter, metallothionin promoter, ecdysone-inducible 

25 promoter, FKBP dimerization inducible promoter, Gal4-estrogen receptor fusion protein regulated 
promoter, lac repressor, steroid inducible promoter, streptogramin responsive promoters and 
tetracycline regulated promoters, as well as any other compatible promoter. 

One embodiment of the invention includes a method wherein the inducible vector may be 
activated to express the ion channel target and inactivated to prevent expression of the ion channel 

30 target. As one example, the ion channel target is an ion channel selected from the group consisting 
of a sodium ion channel, an epithelial sodium channel, a chloride ion channel, a voltage-gated 
chloride ion channel, a potassium ion channel, a voltage-gated potassium ion channel, a calcium- 
activated potassium channel, an inwardly rectifying potassium channel, a calcium ion channel, a 
voltage-gated calcium ion channel, a ligand-gated calcium ion channel, a cyclic-nucleotide gated 

35 ion channel, a hyperpolarization-activated cyclic-nucleotide gated channel, a water channel, a gap 
junction channel, a viral ion channel, an ATP-gated ion channel and a calcium permeable beta- 
amyloid peptide channel. 
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Yet another method of the present invention is a method for identifying an ion channel 
modulator molecule, comprising the steps of obtaining a cell that conditionally expresses an ion 
channel target; adding an inducer molecule that induces expression of the ion channel target in the 
cell; measuring membrane potential of the cell; incubating a potential ion channel modulator 
5 molecule with the cell; measuring changes in membrane potential; and determining whether ion 
flow through the ion channel targets has been modulated, thereby identifying a molecule that 
modulates the ion channel. 

1 The invention also includes a method for screening chemical compounds to identify an ion 
channel modulator compound comprising the steps of obtaining a cell that conditionally expresses 
10 an ion channel target; adding an inducer molecule that induces expression of the ion channel target 
in the cell; measuring membrane potential of the cell; incubating the chemical compounds with the 
cell; measuring changes in membrane potential; and determining whether ion flow through the ion 
channel targets has been modulated, thereby identifying compounds that modulate the ion channel 
target. 

15 still another aspect of the present invention includes a method for identifying a membrane 

receptor modulator molecule comprising obtaining a cell that conditionally expresses a target 
membrane receptor; inducing expression of the target membrane receptor; measuring a 
physiological condition of the cell to obtain a first set of data; incubating a potential membrane 
receptor modulator molecule with the cell; measuring the physiological condition of the cell to 

20 obtain a second set of data; and comparing the first set of data with the second set of data to 
determine whether the physiological condition of the cell has been modulated, thereby identifying a 
molecule that modulates the target membrane receptor. The cell used in the method can be 
provided as a cell that contains an endogenous target membrane receptor sequence and an 
endogenous noncoding sequence (such as a promoter); wherein the method includes inserting an 

25 inducible cassette comprising a 5 5 insertion adapter, a regulatory sequence and a 3' insertion 
adapter within the endogenous noncoding sequence such that the regulatory sequence is operably 
linked such that it is able to modulate transcription of the target membrane receptor by the presence 
or absence of a regulator. In one embodiment, the regulatory sequence is a non-mammalian 
enhancer sequence or a repressor sequence. This non-mammalian enhancer sequence can, for 

30 example, be a herpes virus enhancer or an artificial enhancer. Alternatively, the non-mammalian 
enhancer sequence can be an inducible promoter, e.g., a herpes virus promoter or other suitable 
inducible promoter. In another embodiment, the regulator is VP16 or a functional domain of VP16. 
One method of the present invention includes transfecting the cell with a regulatory expression 
vector construct comprising a second inducible promoter and a regulator gene encoding the 

35 regulator operably linked such that induction of the second inducible promoter by an exogenous 
stimulus initiates transcription of the regulator gene. The second inducible promoter can, for 
example, be a tetracycline inducible promoter or an ecdysone-inducible promoter. The external 
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stimulus for inducing the target can be any suitable stimulus, such as, for example, tetracycline, 
ponasterone, dexamethasone, a heavy metal ion or heat. The step of inducing expression of the 
target membrane receptor can also be initiated by the presence or absence of a regulator or by the 
presence or absence of an inducer. 
5 In one embodiment that uses an inducible cassette as a transfection vector, the inducible 

cassette further comprises a target sequence such that the target sequence is transcribed upon 
induction of the inducible cassette. Particularly preferred target sequences may be selected from the 
group consisting of a G-protein coupled receptor target sequence, a nuclear hormone receptor target 
sequence, a cytokine receptor target sequence, a protein kinase-coupled receptor target sequence a 

10 nicotinic acetylcholine receptor target sequence, a ionotropic glutamate receptor target sequence, a 
glycine receptor target sequence, a gamma-aminobutyric acid receptor target sequence, and a 
vanilloid receptor target sequence. One useful target sequence is 5HT4. 

When repressor sequences are used, one particularly useful repressor sequence is able to 
bind a zinc finger protein. Advantageously, the zinc finger protein comprises a KRAB domain. 

15 Still another method of the present invention is a method for screening a chemical 

compound library to identify a G-protein coupled receptor modulator molecule, comprising 
obtaining a cell that conditionally expresses a G-protein coupled receptor; inducing expression of 
the G-protein coupled receptor; measuring a physiological parameter associated with the G-protein 
coupled receptor to obtain a first set of data; incubating a potential modulator of the G-protein 

20 coupled receptor with the cell; measuring the physiological parameter to obtain a second set of 
data; and comparing the first set of data with the second set of data to determine whether the 
physiological parameter has been modulated, thereby identifying a chemical compound that 
modulates a G-protein coupled receptor. Suitable physiological parameters can include, for 
example, a cAMP level, a calcium level, and a membrane potential of the cell. 

25 One particular embodiment of the invention comprises an inducible vector containing an 

ion channel target having a nucleotide sequence shown in SEQ. ID NO. 1, or a cell containing SEQ 
ID NO: 1 under control of an inducible promoter. The invention may also include an inducible 
expression vector comprising a tetracycline inducible promoter, a pcDNA4/TO vector construct and 
a human HERG potassium channel gene. Still another invention is an inducible regulatory 

30 expression vector construct comprising a subcloning vector, a second inducible promoter and a 
regulator gene. The present invention also includes cells transduced or transfected with any of the 
inducible vectors described or contemplated herein. In one embodiment, the cell is a CHO cell and 
the transduced or transfected cell expresses tet repressor and HERG potassium ion channel gene. 

The present invention also includes ion channel modulators, membrane receptor 

35 modulators, G-protein coupled receptor modulators, and other modulators identified using the 
methods of the present invention. 
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The present invention also includes a kit comprising cells that conditionally express an ion 
channel target, a compound that induces expression of the ion channel target, and an indicator 
compound or system for indicating ion channel activity of the cells. It further includes a kit 
comprising cells that conditionally express an ion channel target and a fluorescent dye. 
5 Definitions 

Prior to setting forth the invention, it may be helpful to first set forth the definitions of 
certain terms that will be used hereinafter. All references, which have been cited below are hereby 
incorporated by reference in their entirety. 

A "nucleic acid molecule" or "nucleic acid sequence" is a linear segment of single- or 

10 double-stranded DNA or RNA that can be isolated from any source. In the context of the present 
invention, the nucleic acid molecule is preferably a segment of DNA. An "isolated" nucleic acid 
molecule or an isolated enzyme is a nucleic acid molecule or enzyme that, by the hand of man, 
exists apart from its native environment and is therefore not a product of nature. An isolated nucleic 
acid molecule or enzyme may exist in a purified form or may exist in a non-native environment 

1 5 such as, for example, a recombinant host cell. 

A "gene" is a defined region that is located within a genome and that, besides the 
aforementioned coding nucleic acid sequence, comprises other, primarily regulatory, nucleic acid 
sequences responsible for the control of the expression, that is to say the transcription and 
translation, of the coding portion. A gene may also comprise other 5' and 3' untranslated sequences 

20 and termination sequences. Further elements that may be present are, for example, introns. 
However, as context may require, the term "gene" can refer more simply to a sequence encoding a 
desired polypeptide or protein, particularly in the context of a "gene" under the control of an 
inducible promoter. 

The term "construct" as used herein refers to a recombinant DNA sequence, generally a 
25 recombinant DNA molecule, that has been generated for the purpose of the expression of a specific 
nucleotide sequence(s), or is to be used in the construction of other recombinant nucleotide 
sequences. The construct may be generated for the purpose of controlling the expression of a 
specific nucleotide sequence(s) as, for example, in a construct containing a viral enhancer. In 
general, "construct" is used herein to refer to a recombinant DNA molecule comprising a 
30 subcloning vector and may further comprise an inducible cassette and/or a regulator gene. 

The term "genetically adapting" as used herein refers to the process of establishing an 
inducible expression cloning vector construct within a cell such that the target sequence's 
expression may be exogenously controlled. The term "exogenously controlled" as used herein 
refers to an increase or decrease in expression of a target sequence by the presence or absence of an 
35 inducer molecule or inducing condition. The inducer molecule or inducing condition originates 
from outside of the host organism. 
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The term "transfection" refers to a process for introducing heterologous nucleic acid into a 
host cell or organism A transfected cell refers to a host cell, such as a eukaryotic cell, and more 
specifically, a mammalian cell, into which a heterologous nucleic acid molecule has been 
introduced. The nucleic acid molecule can be stably integrated into the genome of the host or the 
5 nucleic acid molecule and can also be present as an extrachromosomal molecule, such as a vector or 
plasmid. Such an extrachromosomal molecule can be auto-replicating. 

The term "modulator molecule", "compound that modulates", "modulatory compound", or 
"compound" as used herein refers to any compound that activates, enhances, increases, decreases, 
or suppresses the function of an expressed target or increases or decreases the amount of an 
1 0 expressed target. 

The term "modulation" or "modulated" as used herein refers to any change in functional 
activity such as activation, enhancement, increasing, interference with or suppression or an increase 
or decrease in the amount of expressed target. 

A " modulatory molecule" can modulate the activity of the target molecule in many ways. 
15 For example, a modulator may act on a target by affecting its conformation, folding (or other 
physical characteristics), binding to other moieties (such as ligands), activity (or other functional 
characteristics), and/or other aspects of protein structure or functions is considered to have 
modulated polypeptide function. Any method of modifying the target activity is suitable for the 
present invention, as long as the modification of target activity when compared to the absence of 
20 the modulatory molecule can be assessed. Such a modulatory molecule can include small organic 
or inorganic molecules as well as large macromolecules. Specific examples of small molecules 
include KC1 or BaCl 2 . Examples of macromolecules which may be able to modulate the activity of 
the target of a cell include peptides, polypeptides, proteins, nucleic acid, carbohydrate and lipid. 
Functional , or structural analogues or mimics of such compounds which exhibit substantially the 
25 same activation or inhibition activity are also included within the meaning of the term as used 
herein. The type, size or shape of the molecule is not important so long as the molecules can 
modulate the specific target activity of a cell. 

The term "chemical library" or "array" refers to an intentionally created collection of 
differing molecules which can be prepared synthetically and screened for biological activity in a 
30 variety of different formats (e.g., libraries of soluble molecules, libraries of molecules bound to a 
solid support). 

The term "target sequence" as used herein refers to a known DNA nucleotide sequence of a 
target wherein the DNA may be cDNA. 

The term "target" as used herein refers to a protein of interest that has a known or suspected 
35 function or that has more than one known or suspected function. In this case, the term "function" 
refers to a signaling event, rather than a role in a disease state. Changes in the target's function or 
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functional activity when exposed to potential modulator molecules are utilized to identify 
modulator molecules. 

The term "target binding conditions" as used herein refers to environmental conditions that 
may effect the interaction between a target and a modulator molecule such as pH, temperature, and 
5 salt concentration. 

The term "induction" or "induced" as used herein refers to the initiation of transcription and 
translation of the target sequence. Induction may occur in the presence of an inducer or in the 
absence of a repressor. 

As used herein, the term "promoter" is a DNA sequence which extends upstream from the 
10 transcription initiation site and is involved in binding of RNA polymerase. The promoter may 
contain several short (<10 base pair) sequence elements that bind transcription factors, generally 
dispersed over >200 base pairs. 

The term "inducible promoter" as used herein refers to a promoter that is transcriptionally 
active when bound to a regulator that activates transcription or when a regulator that represses 
1 5 transcription is absent. The inducible promoter is operatively linked to a target sequence. 

The term "conditional expression" or "conditionally expresses" as used herein refers to the 
ability to activate and/or suppress the transcription of a target sequence by the presence or absence 
of an inducer molecule, an inducing condition or a regulator molecule. 

The term "operably linked" as used herein refers to a DNA sequence and regulatory 
20 sequence(s) are connected in such a way as to permit gene expression when the appropriate 
molecules are bound to the regulatory sequences. When the inducible promoter is regulated by a 
repressor, gene expression may occur in the absence of a repressor. When the inducible promoter is 
regulated by an environmental condition, gene expression occurs by obtaining the inducing 
environmental condition {e.g. an increase in temperature activating a heat shock promoter). 
25 The term "inducible cassette" as used herein refers to a sequence that may be inserted into a 

cloning vector that allows for the exogenous control of the transcription of a target sequence. 

An "indicator molecule" refers to any molecule which allows visualization of the 
modulation of the target. For example, fluorescent indicator dyes which display altered 
fluorescence characteristics upon a change in membrane potential may be used. 
30 The term "identify", "identifying", or "identification" as used herein refers to an act of 

assaying a compound or a plurality of compounds using the methods of the present invention to 
isolate a compound or compounds that modulate function or functional activity of a target. 

The term "determine", determining" or "determination" as used herein refers to the act of 
comparing assay measurements of a compound or compounds that may or may not have 
35 modulatory function or activity with a compound or compounds that do not have modulatory 
function or activity to isolate a compound or compounds that modulate a function or functional 
activity of a target. 



-10- 



WO 03/027634 PCT/US02/30249 

As used herein, the term "physiological condition" refers to any biochemical or 
physiological change in the cell such that the event can be visualized using an indicator molecule 
according to the method of the present invention. 

Detailed Description of the Invention 
5 The present invention provides methods for identifying modulator molecules by screening 

these molecules against cells that conditionally express a target. In these methods cells that are 
clonally selected from populations stably transfected with an inducible vector construct may be 
controlled by the presence or absence of an exogenous cell-permeable inducer. This is especially 
advantageous when overexpression of the target interferes with the cell's growth or survival. Cells 

10 may be cultured in the absence of inducer to expand the population then transcription of the target 
sequence may be initiated for assay purposes. Assays to detect modulation may be different 
depending on the function of the target e.g. for a G-protein coupled receptor ("GPCR") modulation 
may result in a change in cyclic AMP or intracellular calcium levels and modulation of an ion 
channel may result in a change in membrane potential. Moreover, the difference in functional 

15 activity of the target before and after induction provides an indication that the target is active and 
creates an 'assay window' that may be monitored during screening to verify that the cell is 
continuing to express the target throughout the testing period. 
I. Inducible Vector Construct 

The inducible vector construct provides control over the transcription of a target sequence 

20 such as an ion channel or GPCR by the presence or absence of an exogenous inducer or inducing 
condition. Therefore, expression may be increased or decreased to a level that when modulation 
occurs the user is able to distinguish between compounds that activate or inhibit a target's function 
or functional activity. In addition the detrimental effects associated with overexpression (e.g. 
toxicity and heterogeneous expression, e.g. variances in expression) of cells whether from the same 

25 population or of different type may be reduced. More specifically, the present invention provides 
methods for assaying transfected cells prior to induction ("steady state") and after induction 
("activated state") of an inducible cassette. A measurement may also be taken once induction has 
ceased, and the transfected cells have returned to steady state. Steady state may be achieved by the 
absence of the inducer molecule or inducing condition or by the presence of a repressor such that 

30 the target sequence is unable to be transcribed. As previously described, current methods of 
modulator molecule discovery are unable to achieve conditions that allow for measurement of an 
initial steady state condition and an activated state condition. In addition, current methods are 
unable to monitor target activity during the course of a testing period. 

The inducible vector construct may advantageously comprise an inducible cassette and a 

35 subcloning vector such as a plasmid or a cosmid. The inducible cassette regulates the expression of 
a target sequence positioned within the cassette by the induction of an inducible promoter 
positioned upstream of the target sequence. This induction occurs by adding an inducer molecule, 
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removing a repressor, or changing an environmental condition that initiates transcription at the 
inducible promoter. Therefore, the user is able to exogenously "turn on" or "turn off 5 expression of 
the target sequence, and is advantageously also able to fine tune -the level of expression. 

Some examples of inducible vector constructs that may be used are the tetracycline- 
5 dependent systems (Invitrogen, Carlsbad, CA; Clontech, Palo Alto CA) and the ecdysone inducible 
vector (Invitrogen, Carlsbad, CA). For example, the vector illustrated in Figure 1 may be used for 
the present invention. The construct contains a region allowing regulated expression from a 
cytomegalovirus enhancer-promoter sequence containing two copies of the tet-02 sequence, which 
is an enhancer that allows for highly regulated expression of the inserted gene. The vector 
10 additionally contains a gene conferring antibiotic (ampicillin) resistance, which is useful for 
bacterial subcloning procedures, and another gene conferring resistance to selection agents (such as 
zeocin) after transfection into the eukaryotic host cell. The construct of Figure 1 also contains a 
multiple cloning site allowing for gene insertion downstream of the CMV tet-02 promoter- 
enhancer sequence. 

15 One embodiment of the inducible cassette comprises an inducible promoter, a selecting 

sequence, and a target insertion domain able to accept at least one target sequence. The inducible 
cassette may further comprise a reporter gene and/or at least one restriction site to enable ligation of 
the inducible cassette into a subcloning vector. 

As an alternative to the use of the inducible cassette, an inducible promoter (and preferably 

20 also a gene providing for resistance to selection agents) can be inserted into the genome of a cell in 
which the target gene is endogenous. This would typically involve the use of 5' and 3' adapters 
enabling insertion of the inducible cassette into the host's genome by homologous recombination. 

The inducible promoter provides exogenous control over the transcription of the target 
sequence by the presence or absence of an inducer molecule, a repressor, or an environmental 

25 condition that initiates transcription. A promoter may be selected based on a variety of 
characteristics such as its efficiency at initiating transcription, its ability to be exogenously 
controlled, the availability of its corresponding inducer and by the characteristics of the target. 

The rate and efficiency of transcription by a given inducible promoter will vary depending 
on the promoter and its response to its corresponding inducer. Different inducible promoters are 

30 able to initiate transcription at different efficiencies and have different response curves to the 
absence or presence of their corresponding inducers. When the precise level of expression within 
the cell is to be quantitatively controlled a promoter with a rapid response to inducer may be desired 
{e.g. a minimal CMV promoter with two Tet-operator sequences 5' of the promoter (as, for 
example, in the T-Rex system, Invitrogen, Carlsbad, CA). However, when precise control is not 

35 desired a promoter with basal activity may be utilized. 

The availability of an inducer molecule may be regulated by biological accessibility or 
economic concerns. The ability for an inducer to be available biologically in an assay system may 
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depend on its concentration, affinity and specificity. Correspondingly, the cost for obtaining a 
sufficient supply of inducer may be economically unfeasible. Tetracycline and its more stable 
analogue doxycycline are readily available inducers that may be utilized with the present invention. 
However, when the selecting sequence of the inducible cassette comprises a tetracycline resistance 
5 gene, a tetracycline inducible promoter may not be desired because the addition of the 
corresponding selecting media would also initiate transcription of the target sequence thereby 
reducing control over expression. 

Cellular effects, such as for example cell growth or apoptosis, resulting from an expressed 
target may be a factor when choosing an inducible promoter. Steady state may be achieved when 

10 the promoter is "turned on" or "turned off consequently promoters that are "turned on" in their 
steady state may be better suited for targets that do not interfere with cell survival or that inhibit 
deleterious effects such as for example apoptosis. Alternatively, promoters that are "turned off in 
their steady state may be better suited for targets that interfere with cell growth, such as certain ion 
channels or apoptosis activators. 

15 Some examples of promoters useful in the present invention are heat shock inducible 

promoter, metallothionin promoter, ecdysone-inducible promoter, FKBP dimerization inducible 
promoter, Gal4~estrogen receptor, fusion protein regulated promoter, Lac repressor, steroid 
inducible promoter, streptogramin responsive promoters, and tetracycline regulated promoters. 

Selection is performed to select for cells that have been transfected with the inducible target 

20 construct. Mammalian cell transfection selection typically utilizes genes encoding resistance to 
selective agents such as, for example, zeocin, hygromycin, blasticidin, and geneticin. 

The choice of a selecting sequence may depend on a variety of characteristics. The choice 
of a selecting sequence may depend on the ability to provide resistance to more than one selection 
agent. A selecting gene that confers resistance to a variety of selecting media may be desired to 

25 allow flexibility in the selecting procedure. Similarly, the addition of multiple selecting sequences 
may be combined into one cassette allowing the user to choose either for selection purposes. 

The selecting sequence may be any sequence that allows selection of cells that express an 
inducible construct from those that do not following transfection. Selection may be conducted by 
addition of a selecting media that requires the expression of the selecting sequence for cell survival. 

30 Generally the selecting sequence may be an antibiotic resistance gene conferring resistance to its 
corresponding antibiotic or a gene that expresses a nutrient necessary for cell survival in a nutrient 
deficient culture media. Alternatively, single cells may be selected using fluorescent activated cell 
sorting ("FACS") when the selecting sequence encodes a fluorescent protein such as, for example, a 
green fluorescent protein ("GFP"). 

35 When choosing a selecting sequence for the inducible cassette it is preferable that the 

subcloning vector comprise a functionally different selecting sequence, so that the selection would 
not be specific to a construct comprising the inducible cassette. Correspondingly, when choosing a 
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selecting sequence for the inducible cassette, it is preferable that the selecting sequence not provide 
resistance against an inducer. 

One skilled in the art will recognize that when a cell is engineered to express different 
inducible cassettes, a different selection sequence may be inserted into each inducible cassette, 
5 allowing selection for cells able to express each. For example, zeocin resistance may be the 
selection sequence for one cassette, while hygromycin resistance may be the selection sequence for 
the second cassette. Therefore, when both are transfected into a cell, the appropriate media may 
contain zeocin and hygromycin. Some examples of selecting sequences useful in the present 
invention are genes that confer resistance to the selective agents zeocin, hygromycin and geneticin. 
10 Alternatively, nucleotide sequences that encode essential nutrients absent in nutrient deficient 
media may be utilized as selection sequences. 

The target insertion domain is a sequence of nucleotides that enables ligation or insertion of 
a target sequence within the inducible cassette. The target insertion domain may comprise a single 
cloning site or a multiple cloning site ("MCS") and may further comprise a reporter gene allowing 
1 5 detection of recombinant clones. Alternatively the target insertion domain may comprise thymidine 
overhangs enabling PGR products to be directly ligated to the cloning vector and may further 
comprise a reporter gene allowing detection of recombinant clones (Current Protocols in Molecular 
Biology, John Wiley Press). 

In addition, a reporter gene may be positioned outside of the target insertion domain such 
20 that expression of the reporter occurs when the inducible cassette is expressed within the subcloning 
vector. In this configuration for example a luciferase reporter gene may be utilized to detect 
insertion of the inducible cassette into the subcloning vector. Other reporter genes that may be 
utilized with the present invention are b-galactosidase, chloramphenicol acetyltransferase and green 
fluorescent protein. 

25 The inducible cassette may also comprise 5' and 3' insertion adapters enabling it to be 

inserted into the genome of the host organism by homologous recombination using standard 
recombination techniques (Mansour et al. t Nature, 336:348-352,1988). In this configuration the 
insertion adapters are complementary to the non-coding region of the genome where the inducible 
cassette is to be inserted. Transcription of the target sequence may be controlled directly by the 

30 inducer or may be controlled through an intermediary whereby the inducer initiates transcription at 
an inducible promoter positioned within a second construct ("regulatory construct") which may 
express a regulator. The regulator in this configuration controls the transcription of the target 
sequence. 

The target sequence may be any nucleic acid sequence that encodes a cellular protein of 
35 pharmaceutical interest. The target sequence may be a known or a previously unidentified 
sequence. Known sequences may be selected by searching a database such as GenBank or 
SwissProt. Once the sequence of interest is selected primers may be designed such that the 
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sequence may be amplified from a cDNA library (Current Protocols in Molecular Biology, John 
Wiley Press). Alternatively, the sequence may be purchased or obtained from a collection such as 
the I.M.A.G.E. Consortium [LLNL] cDNA Clones, (Lennon et aL, Genomics 33:151-152, 1996). 
The cDNA clones provided by the I.M.A.G.E. Consortium are available through distributors 
5 including the ATCC (Rockville, MD). The target sequence may encode a membi'ane-associated 
protein such as an ion channel protein, a receptor such as a G-protein coupled receptor target 
sequence, a nuclear hormone receptor target sequence, a cytokine receptor target sequence and a 
protein kinase-coupled receptor target sequence, a soluble protein such as an enzyme. A list of ion 
channel proteins that may be encoded by the target sequence of the present invention is listed in 
10 Table I, below. 



Table I 



Name 


Description of Ion Channel 


ACCN1 


ACCN; amiloride-sensitive cation channel l, 

Neuronal (degenerin); MDEG; BNCl; BnaCl; hBNaCl; Hs.65l7 


ACCN2 


Amiloride-sensitive cation channel 2, neuronal; BNaC2; hBNaC2 


ACCN3 


TNACl; ASIC3; amiloride-sensitive cation channel 3, testis 


AQP1 


Aquaporin l (channel-fonning integral protein, 28kD); Hs. 96074; CHIP28; 
Hs. 74602 


BEC1 


Ether-a-go-go K(+) channel family member 


BEC2 


Ether-a-go-go K(+) channel family member 


CACC2 


Calcium-dependent chloride channel 2 


CACNA1A 


CACNL1A4; EA2; MHP1; SCA6; calcium channel, voltage-dependent, P/Q 
type, alpha 1 A subunit; APCA; Acetazolamide responsive hereditary 
paroxysmal cerebellar ataxia; HPCA; familial periodic cerebellar ataxia/ 
hereditary paroxysmal cerebellar ataxia/ episodic ataxia; spinocerebellar ataxia 
6; MHP; FHM; migraine, hemiplegic 1 


CACNA1B 


CACNL1A5; CACNN; calcium channel, voltage-dependent, alpha IB subunit, 
N type; calcium channel, N type 


CACNA1C 


CACNL1A1; calcium channel, voltage-dependent, L type, alpha 1C subunit; 
CCHL1A1 


CACNA1D 


CACNL1 A2; calcium channel, voltage-dependent, L type, alpha ID subunit; 
CCHL1A2 


CACNA1E 


CACNL1A6; calcium channel, voltage-dependent, alpha IE subunit 


CACNA1F 


Calcium channel, voltage-dependent, alpha IF subunit; congenital stationary 
night blindness 2; CSNB2; CSNXB2 


CACNA1G 


NBR13; calcium channel, voltage-dependent, T type, alpha- 1G subunit 


CACNA1H 


Calcium channel, voltage-dependent, alpha 1H subunit 


CACNA1I 


Calcium channel, voltage-dependent, alpha 11 subunit 


CACNA1S 


CACNL1A3; MHS5; calcium channel, voltage-dependent, L type, alpha IS 
subunit; malignant hyperthermia susceptibility 5; HypoPP; HOKPP; calcium 
channel, L type, alpha 1 polypeptide, isoform 3 (skeletal muscle, hypokalemic 
periodic paralysis) 


CACNA2D1 


CACNA2; CACNL2A; MHS3; calcium channel, voltage-dependent, alpha 
2/delta subunit; malignant hyperthermia susceptibility 3 
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Name 



Description of Ion Channel 



CACNA2D2 



CACNB1 



CACNA2D; KIAA0558; calcium channel, voltage-dependent, alpha 2/delta 
subunit 2 



CACNLB 1 ; calcium channel,voltage-dependent, beta 1 subunit 



CACNB2 



CACNLB2; MYSB; calcium channel,voltage-dependent, beta 2 subunit; 
myasthenic (Lambert-Eaton) syndrome antigen B 



CACNB3 



CACNLB3; calcium channel,voltage-dependent, beta 3 subunit 



CACNB4 



Calcium channel, voltage-dependent, beta 4 subunit 



CACNG1 



CACNG; CACNLG; calcium channel,voltage-dependent, gamma subunit 



CACNG2 



Calcium channel, voltage-dependent, gamma subunit 2 



CACNG3 



Calcium channel, voltage-dependent, gamma subunit 3 



CLCA1 



Chloride channel, calcium activated, 1; CaCC 



CLCA2 



Chloride channel, calcium activated, 2 



CLCA3 



Chloride channel, calcium activated, family member 3 



CLCN1 



CLC1; chloride channel 1, skeletal muscle (Thomsen disease, autosomal 
dominant) 



CLCN2 



Chloride channel 2; CIC-2 



CLCN3 



Chloride channel 3; C1C-3 



CLCN4 



Chloride channel 4; Hs.32790; C1C-4 



CLCN5 



NPHL2; chloride channel 5; Hs.3121; DENTS; nephrolithiasis 2 (X-linked, 
Dent disease) 



CLCN6 



Chloride channel 6; C1C-6; KIAA0046 



CLCN7 



Chloride channel 7; C1C-7; CLC7 



CLCNKA 



Chloride channel Ka; hClC-Ka 



CLCNKB 



Chloride channel Kb; hClC-Kb; Bartter syndrome, Type 3 



CLIC1 



Chloride intracellular channel 1; NCC27; p64CLCP 



CLIC2 



CLIC3 



Chloride intracellular channel 2 



Chloride intracellular channel 3 



CLIC4 



CLIC5 



CLIC6 



Chloride intracellular channel 4; chloride intracellular channel 4 
(mitochondrial); HI; huHl; mc3s5; p64Hl; mtCLIC; CLIC4L 
Chloride intracellular channel 5 



CLIC5; chloride intracellular channel 6; chloride intracellular channel 5; 
CLICL1 



CLNS1A 



CLNS1B 



CNGA1 



CNGA2 



CLCI; chloride channel, nucleotide-sensitive, 1A; Icln 



Chloride channel, nucleotide-sensitive, IB; Icln 



CNCG1; cyclic nucleotide gated channel alpha 1; CNG1; RCNC1; RCNCalpha; 
CNCG 



CNCA1; cyclic nucleotide gated channel alpha 2; CNG2; OCNC1; OCNCa; 
OCNCalpha; CNCA 



CNGA3 



CNGB1 



CNCG3; cyclic nucleotide gated channel alpha 3; CCNC1; CNG3; CCNCa; 
CCNCalpha 



CNCG2; CNCG3L; cyclic nucleotide gated channel beta 1; RCNC2; Hs.93909; 
GARP; GAR1 ; RCNCb; RCNCbeta; cyclic nucleotide gated channel 
(photoreceptor), cGMP gated 3 (gamma)-like 



CNGB2 



CNGB3 



CNCA2; cyclic nucleotide gated channel beta 2; QCNC2; OCNCbeta 



Cyclic nucleotide gated channel beta 3; ACHM3; achromatopsia-3; Pingelapese 
colorblindness 
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Name 


Description of Ion Channel 


HCN1 


BCNG1; hyperpolarization activated cyclic nucleotide-gated potassium channel 
1; brain cyclic nucleotide gated channel 1; HAC-2; BCNG-1 


HCN2 


BCNG2; hyperpolarization activated cyclic nucleotide-gated potassium channel 

9* Vvr?nn fM/r'Ko rmplervHrle crater! ehannel 9* TTAC!-1 * B 01^0-2 

j L/i dill \sy\jY\\j llLlv/lt^vJllviVv galt'U v/lldJLlJ.lv»/l As , AJL.TjA—' A, J_J v_/j. > v_j ^ 


HCN4 


Hyperpolarization activated cyclic nucleotide-gated potassium channel 4 


KCNA1 


RBK1; HUK1; MBK1; AhMK; KV1.1; potassium voltage-gatea cnannei, 
shaker-related subfamily, member 1 (episodic ataxia with myokymia) 


KCNA10 


Potassium voltage-gated channel, shaker-related subfamily, member 10 


KCNA2 


Potassium voltage-gated channel, shaker-related subfamily, member 2; HK4; 
KV1.2 


KCNA3 


Hs.1750; MK3; HLK3; HPCN3; KV1.3; potassium voltage-gated criannel, 
shaker-related subfamily, member 3 


KCNA4 


Hs. 89647; Hs.1854; HK1; HPCN2; KV1.4; potassium voltage-gatea cnannei, 
shaker-related subfamily, member 4 


KCNA4L 


Potassium voltage-gated channel, shaker-related subfamily, member 4-like 


KCNA5 


Hs.89509; HK2; HPCN1; KV1.5; potassium voltage-gated channel, shaker- 
related subfamily, member 5 


KCNA6 


Hs.2715; HBK2; KV1.6; potassium voltage-gated channel, shaker-related 
subfamily, member 6 


KCNA7 


HAK6; K()1.7; potassium voltage-gated channel, shaker-related subfamily, 
member 7 




KCNA1B; potassium voltage-gated channel, shaker-related subfamily, member 
1 beta-1 subunit 


KCNAB2 


KCNA2B; potassium voltage-gated channel, shaker-related subfamily, member 

1 Kpts}~9 QiiVmnit 

1 UC Id Z, oU-L/Ulli L 




TCdsTA^T^* nnta<?<?iiim voltage- crated channel shaker-related subfamilv beta 

X*-V^_L N L\.*J JwJ j LJ vj LClOOl LLlil V LClgjV-' gllL^U vJIXCUUlwlj OllClAVvvJ. J. vlu.LV/vl kJLiUJ.WiiiiiJf ^ l^/vvv-v*. 

member 3 


KCNB1 


KV2.1; potassium voltage-gated channel, Shab-related subfamily, member 1 


KCNB2 


Potassium voltage-gated channel, Shab-related subfamily, member 2 




1 • nntn^cmim vol ta ere- era ted ehannel Shaw-related subfamilv member 1 

1\ V *J . L , L/W LClOOl L4-111 V VJ1 Ldgv gCLlwvl vv I ICll 11 1V^ 1, U 11C1 VV 1 vlu Lv-VJ. OUU1CU1111J ^ 111V/111UV1 J. 




TvTV3 9' "nnta QQ-mm vnlta cp- era teH pViatrnel .^"haw-related ^nhfarrnlv mfiinhpr 9 

IN. Y Lf\J LdOOlLllll V VJ1 Idg Vy— gdlV/U v/llCLllllV^l , UllClVV IV/lClLV/U O H-L/l-Cllllll^y , XllvvlllL/wl 


KCNC3 


K()3.3; potassium voltage-gated channel, Shaw-related subfamily, member 3 


KCNC4 


KV3.4; HKSHIIIC; potassium voltage-gated channel, Shaw-related subfamily, 
member 4 


TV /TV 1-1 '-v -J 

KCND1 


Potassium voltage-gated channel, Shal-related subtamily, member 1; KV4.1 


KCND2 


Potassium voltage-gated channel, Shal-related subfamily, member 2; RK5; 

KV4.2 


KCND3 


Potassium voltage-gated channel, Shal-related subfamily, member 3; KV4.3; 




Potassium voltage-gated channel, Isk-related family, member 1; minK; LQT5; 
ISK 


KCNE2 


Pnta^Qinm vnltacte-cratpd ebannel TQlr-rplafpH "Pa"mil\/ member 9* T OTS* T OTYv 

MiRPl 


KCNE3 


Potassium voltage-gated channel, Isk-related family, member 3; MIRP2 


KCNF1 


KCNF; KV5.1; potassium voltage-gated channel, subfamily F 


KCNG1 


KCNG; KV6.1; potassium voltage-gated channel, subfamily G 


KCNH1 


Potassium voltage-gated channel, subfamily H, member 1 
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Name 


iiescripiioii oi ion ^iiaiuitsi 


KCNH2 


LQT2; long (electrocardiographic) QT syndrome 2; potassium voltage-gated 
channel, subfamily H, member z, MJ^KOr, numan emer-a-go-go-reicueu gene 


KCNJ1 


Potassium mwardly-rectitymg channel, suDlamiiy J, memoei i, iv^ivnv i , 
T<Cir1 1 • FT 9 AfP\ 


IvClNJ 1U 


Pnt^QQinm inward Iv-rectifvine channel subfamily J, member 10; Kir4.1; Kirl.2; 

XT \J Ldobl U-lli lllVV C\i.\JLXy 1 V^Vv Ll-Ljr XlAg, ^xxcaxaa.lv/.l5 uwui-uum^ " ? 5 ? * 

KCNJl 3 -PEN 


KCNJl 1 


Potassium inwardly-rectifying channel, subfamily J, member 11; BIR; Kir6.2 


JvLJN J 1Z 


PntnQQinm inward lv-rectifviner channel, subfamily J, member 12; Kir2.2 

Jf U IClOOl 111 11 111 VY Cll vll Jr A wv/LAAjr XXXg, VllUllllwij uvnjJ.w-iA.xj.iy " 5 3 


ISA^IN J I D 


Potassium mwardlv-rectifving channeLsubfamily J, member 13; Kirl.4; Kir7.1 


KCNJl 4 


Potassium inwardly-rectifying channel,subfamily J, member 14; IRK4; Kir2.4 


KCNJl 5 


Potassium inwardly -rectifying cnannei, suoiamiiy j, memoer u, iviih-.z,, 


KCNJl 6 


Potassium inwardly-rectifying channel, subfamily J, member 16; KirS.l 


KCNJ2 


Potassium lnwaruiy-rectiiying cnannei, suDiamiiy j, iiicniuci z,, unjxi, x^aa^. a, 
Hs.1547 


KCNJ3 


CjlKJvl; potassium lnwaraiy-rectiiying cnannei, buuicuniiy j, mcmu^! x^ai^.a 


KCNJ4 


Potassium inwardly-rectifying channel, subfamily J, member 4; HIR; HRK1; 
H1RK2; Kir/.i 


KCNJ5 


CLK; Iv A lxl; potassium lnwaruiy-recuiying undxmci, buuiaimiy j, mcinuui ^, 
GIRK4; Kir3.4 


KCNJ6 


Potassium inwardly-rectifying channel, subfamily J, member 6; KCNJ7; 
G1RK2; JvAlrz; xdIKI, Ivir3.z, tis.i 1 1 /o 


KCNJ8 


Potassium mwaruly-rectiiying cnannei, suoiamiiy j, raemoci o, miu.i 


KCNJ9 


Potassium mwaraiy-rectiiying cnannei, suDiamiiy j, meniuci j, piuiciii 
nmmled nnta<5«;ium inwardlv-rectifVine channel subfamily, member 3; GIRK3; 
Kir3.3 


KCNJN1 


Potassium inwardly-rectifying channel, subfamily J, inhibitor 1; Kir2.2v 


KCNK1 


Potassium inwardly-rectifying channel, subfamily K, member 1; DPK; TWIK-1 


KCNK2 


Potassium inwardly-rectifying channel, subfamily K, member 2; TREK-1 


KCNK3 


Potassium inwardly-rectifying channel, subfamily K, member 3; TASK 




TAvSK-2* notassium channel subfamily K. member 5 fTASK-2) 


KCNK6 


TOSS; TWIK-2; potassium channel, subfamily K, member 6 (TWIK-2) 


KCNK7 


Potassium channel, subfamily K, member 7 


KCNMA1 


SLO; potassium large conductance calcium-activated channel, subfamily M, 
alpha member 1 ; Ms.ozo Iv 


KCNMB1 


Potassium large conductance calcium-activated channel, subfamily M, beta 
member 1; hslo-beta 


KCNMB2 


Potassium large conductance calcium-activated channel, subfamily M, beta 
member 2 


KCNMB3 


KCNMBL; potassium large conductance calcium-activated channel, subfamily 
M, beta member 3 


KCNMB3L 


KCNMBLP; potassium large conductance calcium-activated channel, subfamily 
ivx, ucid iiiciiiucr j-iiivc 


KCNN1 


Potassium intermediate/small conductance calcium- activated channel, 
subfamily N, member 1; SKI; hSKl 


KCNN2 


Potassium intermediate/small conductance calcium-activated channel, 
subfamily N, member 2; hSK2 
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Name 


_L/t!SCI lpiiOIl Ox ±1111 V-,ll<tllIici. 


KCNN3 


Potassium intermediate/small conductance calcium-activated channel, 
subfamily N, member 3; hSK3; SKCA3 


KCNN4 


Potassium intermediate/small conductance calcium-activated channel, 
sublamily IN, member 4, nois.4, nis^a^, niis^di 


KCNQ1 


K.C1NA9; JLQ1 i; JsXJNAo, potassium vonage-gaiea unannci, ivv^i 

subfamily, member 1; LQTS; KVLQT1; LQT; long (electrocardiographic) QT 

Qvn drome Ward-Romano svndrome 1 


KCNQ2 


Potassium voltage-gated channel, KQT-like subfamily, member 2 


KCNQ3 


Potassium voitage-gatea cnannei, isa^i -iikc buuicmuiy, inciiiu^i 


KCNQ4 


DFNA2; potassium voltage-gated channel, KQT-like subfamily, member 4; 
deafness, autosomal dominant 2 


KCNS1 


Potassium voltage-gated channel, delayed-rectifier, subfamily S, member 1; 

Kvy.i 


KCNS2 


Potassium voltage-gateu cnannei, aeiayeu-rcciiiici, buuicumiy o, m^niu^i x., 
TCv9 2 


T<fr v M^1 
JLVV^IN o J 


Potassium voltaee-eated channel, delaved-rectifier, subfamily S, member 3; 
Kv9.3 


KVB3 


KVB3-LSB; potassium channel beta-subunit 3 


P2RX1 


Purinergic receptor P2X, ligand-gated ion channel, 1 


P2RX2 


P2X2; purinergic receptor P2X, ligand-gated ion channel, 2 


P2RX3 


Purinergic receptor P2X, ligand-gated ion channel, 3; P2X3 


P2RX4 


Purinergic receptor P2X, ligand-gated ion channel, 4; P2X4 


P2RX5 


Purinergic receptor P2X, ligand-gated ion channel, 5; P2X5 


P2RX7 


Purinergic receptor P2X, ligand-gated ion channel, 7 


SCN10A 


Sodium channel, voltage-gated, type X, alpha polypeptide 


SCN11A 


Sodium channel, voltage-gated, type XI, alpha polypeptide 


SCN12A 


Sodium channel, voltage-gated, type XII, alpha polypeptide 


SCN1A 


SCN1; sodium channel, voltage-gated, type I, alpha polypeptide 


SCN1B 


Hs. 89634; sodium channel, voltage-gated, type I, beta polypeptide; Hs.1969 


SCN2A1 


SCN2A; HBSCI; sodium channel, voltage-gated, type II, alpha 1 polypeptide 


SCN2A2 


HBSCII; sodium channel, voltage-gated, type II, alpha 2 polypeptide 


SCN2B 


Sodium channel, voltage-gated, type II, beta polypeptide 


SCN3A 


Sodium channel, voltage-gated, type III, alpha polypeptide 


oLJN4A 


±1 Y ivJr Jr , Jtlx irJr, nypencaiemic perioaic paiaiysis ^oamsiorp uised.be, auyiidxiiia 
episdica hereditaria); sodium channel, voltage-gated, type IV, alpha polypeptide 




oOQium cnannei, vouage-gatea, type 1 v , ueia poiypepiiae 


SCN5A 


LQT3; sodium channel, voltage-gated, type V, alpha polypeptide (long 
(electrocardiographic) QT syndrome 3) 


bL^lNOA 


ov_1n / A., xis.yyy^j, soaium cnannei, voiiage-gaxeu, type vx, aipna poiypeptiue, 
sodium channel, voltage-gated, type VII, alpha polypeptide 


SCN8A 


MED; sodium channel, voltage-gated, type VIII, alpha polypeptide; motor 
endplate disease 


SCN9A 


Sodium channel, voltage-gated, type IX, alpha polypeptide 


SCNN1A 


SCNN1; sodium channel, nonvoltage-gated 1 alpha; EnaCa 


SCNN1B 


Sodium channel, nonvoltage-gated 1, beta (Liddle syndrome); EnaCb 


SCNN1D 


Sodium channel, nonvoltage-gated 1, delta; dNaCh; EnaCd 


SCNN1G 


Sodium channel, nonvoltage-gated 1, gamma; EnaCg 
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Name 


Description of Ion Channel 


TRPC1 


Hs. 78849; transient receptor potential channel 1 


TRPC2 


Transient receptor potential channel 2 


TRPC3 


Transient receptor potential channel 3 


TRPC4 


Transient receptor potential channel 4 


TRPC5 


Transient receptor potential channel 5 


TRPC6 


Transient receptor potential channel 6; TRP6 


TRPC7 


Transient receptor potential channel 7 


VDAC1 


Hs.2060; voltage-dependent anion channel 1 


a rpi A PI T P 


\/r\ltQ op.rlpnpnrlpnt anion o.hannpl 1 -lilce nseudoffene 

V Vj 1 Ld£i,0 viC JJCL 1H L dill vJ 11 V/llCliillV^l 1 lliw ^/ j^/uuwg,\jii,v 


\/Y>i a pip 


\/r»ltQ cr^-rlRnpnHpnt anion channel 1 nseudoffene 


VDAC2 


Voltage-dependent anion channel 2; Hs.78902 


VDAC3 


Voltage-dependent anion channel 3; HD-VDAC3; voltage-dependent anion 
channel 3 


VDAC4 


Voltage-dependent anion channel 4 


VDAC5P 


VDAC3; voltage-dependent anion channel 3 



Furthermore, the target sequence may encode an entire protein or merely an active portion 
of the protein. For example, the full length estrogen receptor or the isolated ligand binding domain 
of the same receptor may be used. A list of enzymes that may be encoded by the target sequence of 
5 the present invention is presented in Table II. 



Table II 



Name 


Description of Enzyme 


AACP 


arylamide acetylase pseudogene; NATP 


AADAC 


arylacetamide deacetylase (esterase); DAC 


AANAT 


arylalkylarnine N-acetyltransferase; SNAT 


AARS 


alanyl-tRNA synthetase; Hs.75102 


AATK 


apoptosis-associated tyrosine kinase; AATYK; KIAA0641 


ABAT 


GABAT; 4-aminobutyrate aminotransferase 


ABCA4 


"ABCR; STGD1; ATP-binding cassette, sub-family A (ABC1), member 4; ATP 
binding cassette transporter; retinitis pigmentosa 19 (autosomal recessive); rim 
protein; FFM; STGD; ARMD2; Stargardt disease 1 (fundus flavimaculatus, 
autosomal recessive)" 


ABCE1 


"RNS4I; RNASELI; ATP-binding cassette, sub-family E (OABP), member 1; 
ribonuclease L (2 l ,5 , -oligoisoadenylate synthetase-dependent) inhibitor; OABP; 
RLI" 


ABCG1 


"ATP-binding cassette, sub-family G (WHITE), member 1; WHITE1; white 
(Drosophila) homolog 1, ATP binding casette transporter superfamily; ABC8; 
WHITE" 


ABO 


"ABO blood group (transferase A, alpha 1-3-N-actylgalactosaminyltransferase; 
transferase B, alpha 1-3-galactosyltransferase); Hs.95985; ABO blood type" 


ABP1 


Hs.75741; AOC1; DAO; amiloride binding protein 1 (amine oxidase (copper- 
containing)) 


ACAA1 


ACAA; Hs. 76260; acetyl -Coenzyme A acyltransferase (peroxisomal 3-oxoacyl- 
Coenzyme A thiolase) 
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Name 


T^psnHntinn of "Finzvme 

1|JL1U11 \J X. UlliiJ 111V 


a A A o 
ALAAz 


■p»QAT?r^« or><=»frri c^n&riwmf* A arvl+ran^fpra^p 9 (rnitochondrial 3-oxoacvl- 
Coenzyme A thiol ase) 


ACACA 


AC AC; acetyl-Coenzyme A carboxylase alpha; ACC 




n r*c±i~\ P^rx^i-iryx /mf* A f*5H*KriYv1 Q Q!P HPta* TT A {.{.7 7 S 
aCCLyl-v ^UCllZyillC n. C'dlLUJA.jrlClaC' UbLa, / 




n a nti1 r* 1 r\*a-n'7X7Tn*» A HpTi\/ , r.rr»crpr,a<3P mill ■"ilYIp" 

acyi-^oenzymc /tl uciiyuiugoiiasc', ihuilijjiv^ 


A f" 1 A T.T 


"TTo 1 OHO- c\n\A -r^rvr^n r 7\/m p A rlpVivHrotrpna^e lonff chain" 


A PA T^A/T 

AL.A1J1V1 


wu Q 701 sr- MP AT)- arv1-Coen7vme A dehvdroeenase, C-4 to C-12 straight 
chain" 


A A T.Q 


"Pc 7 ^Q6fv apvl-Cnpnyvme A dehvdroeenase C-2 to C-3 short chain; SCAD" 


a a "noD 


"Wo aio^A- flfv1-Pnpri7vmp A riehvdro&enase short/branched chain" 


ACADVL 


"VLCAD; LCACD; acyl-Coenzyme A dehydrogenase, very long chain" 


AC ATI 


Hs.37; T2; ACAT; THIL; acetyl-Coenzyme A acetyltransferase 1 (acetoacetyl 
Coenzyme A thiolase) 


ACAT2 


acetyl-Coenzyme A acetyltransterase 2 (acetoacetyl coenzyme a mioiasej 


ACE 


DCP 1 ; angiotensin I converting enzyme (peptiayi-uipepuaase a; i , cnpepuuyi 
i-^rV»ov^mpntiH?ic:p 1 f ancrintprtsir, T converting enzvme^i DCPi ACE1; Hs. 76368; 
Hs.89639; Hs.99974 


ACE2 


angiotensin I converting enzyme (peptidyl-dipeptidase A) 2 


ACHAP 


acetylcholinesterase-associated protein 


ACHE 


acetylcholinesterase (YT blood group); Hs.89881; YT 


ACK 


activated p21cdc42Hs kinase 


A PT "V 


AiJr citrate lyase 


ACOl 


"aconitase 1, soluble" 


AC02 


"aconitase 2, mitochondrial; Hs.75900 


ACOX1 


"ACOX; acyl-Coenzyme A oxidase 1, palmitoyl; acyl-Coenzyme A oxidase; 
PAT MrOY" 




"^pvl-PnenT-vme A oxidase 2 branched chain* BRCACOX: branched-chain 
acyl-CoA oxidase, peroxisomal; BRCOX" 


ACOX3 


"acyl-Coenzyme A oxidase 3, pristanoyl" 


ACPI 


"Hs.75393; acid phosphatase 1, soluble" 


ACL Z 


"Uc 7^^,RQ* ppiH nhn<3iVhata<5P 9 lvcio^nmal" 




M TTc RORO^- flpid nhn^nhata^p S tartratp rp«?i <?tar.t' TTs 121 1" 


A PPP 


"T-Tc 1 R^7* apiH Ti ri n cn In a tc\ c p rvmctfil'p" 


APVP 1 
V IV 1 


"APVRT TO* artivin A recentor tvne T* SKR1* ALTC2' activin A recentor tvoe 
Il-like kinase 2" 


ACY1 


Hs.79; aminoacylase 1 


ACY1L 


AN; 91184800; aminoacylase 1-like 


ACYP1 


"acylphosphatase 1, erythrocyte (common) type; ACYPE" 


ACYP2 


"acylphosphatase 2, muscle type" 


AD2 


"Alzheimer disease 2 (APOEE4-associated, late onset)" 


AD5 


Alzheimer disease 5; AD 5 -PEN 


ADA 


Hs.1217; adenosine deaminase 


AD AMI 


FTNAP; PH-30A; a disintegrin and metalloproteinase domain 1 ( fertilin alpha) 


AD AMI 0 


a disintegrin and metalloprotease domain 10; kuz 


AD AMI 1 


"MDC; metalloproteinase-like, disintegrin-like, cysteine-rich protein" 
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Name 


npscrintion of Enzvme 




ci Hicintpcrrin anH metallonroteinase domain 12 (meltrin alpha); MLTN; MCMP; 
Mltna 


ADAM 13 


a disintegrin and metalloproteinase domain 13 


ADAM14 


ADM-1; a disintegrin and metalloproteinase domain 14 


ADAM15 


a disintegrin and metalloproteinase domain 15 (metargidm); MDC15 


AD AM 16 


MDC16; a disintegrin and metalloproteinase domain 16 


AD AMI 8 


ADAM27; TMDCIII; a disintegrin and metalloproteinase domain 18 


AD AMI 9 


MLTNB; a disintegrin and metalloproteinase domain 19 (meltrin beta) 


ADAM20 


a disintegrin and metalloproteinase domain 20 


ADAM21 


a disintegrin and metalloproteinase domain 21 


ADAM22 


a disintegrin and metalloproteinase domain 22; MDC2 


ADAM23 


a disintegrin and metalloproteinase domain 23; MDC-L; MDC3 


ADAM24 


a disintegrin and metalloproteinase domain 24 


ADAM25 


a disintegrin and metalloproteinase domain 25 


ADAM26 


a disintegrin and metalloproteinase domain 26 


ADAM7R 


a disintegrin and metalloproteinase domain 28 


ADAM9.9 


a disintegrin and metalloproteinase domain 29; svphl 


ADAM30 


a disintegrin and metalloproteinase domain 30; svph4 




CYRN2; cyritestin 2; a disintegrin and metalloproteinase domain 3b 
(cyritestin 2) 


ADAM4 


TMDCV; a disintegrin and metalloproteinase domain 4 


ADAM5 


TMDCII; a disintegrin and metalloproteinase domain 5 




TA/TDPTV- a diqintecrrin and metallonroteinase domain 6 


ADAM7 


EAPI; GP-83; a disintegrin and metalloproteinase domain 7 


ADAM8 


a disintegrin and metalloprotease domain 8 


ADAM9 


a disintegrin and metalloproteinase domain 9 (meltrin gamma); MCMP; 
MCMP-PEN; ADAM12; myeloma cell metalloproteinase 


ADAMTS1 


M a disintegrin-like and metalloprotease (reprolysin type) with thrombospondin 
type 1 motif, 1; METH1; METH-1" 


ADAMTS2 


"a disintegrin-like and metalloprotease (reprolysin type) with thrombospondin 
type 1 motif, 2; PCINP; hPCPNI; ADAM-TS2; ADAMTS-3; EDS VIIC; EDS 

\ 7TT"D 11 

V11B 


ADAMTS4 


"a disintegrin-like and metalloprotease (reprolysin type) with thrombospondin 
type 1 motil, 4; AUMr-l, AxJAiviio-z 


AJDAMTS5 


"a disintegrin-like and metalloprotease (reprolysin type) with thrombospondin 
type 1 motit, 5 (aggrecanase-Z), ADMr-z, ADAiviibii 


ADAMTS6 


" ADAM-TS6; a disintegrin-like and metalloprotease (reprolysin type) with 
thrombospondin type 1 motif, 6" 


ADAMTS7 


ADAM-lo/; a disintegrin- nice ana metaiiopioiease (jeproiysm lypej wun 

tliromHoQnn'nrlin tvnp 1 motif 7" 


ADAMTS8 


"METH2; a disintegrin-like and metalloprotease (reprolysin type) with 

mrrvmhn<rnnririi"n tvr>ft 1 mntif 8" 

Llll IJ111Uwo|jvjiivj.±.i.i lj i. iiivjixj-, <j 


ADAR 


n Hs.7957; adenosine deaminase, RNA-specific" 


AD ARB 1 


"adenosine deaminase, RNA-specific, Bl (homolog of rat RED1); ADAR2" 


ADARB2 


"adenosine deaminase, RNA-specific, B2 (homolog of rat BLUE); RED2; 
hRED2 n 


AD ATI 


"adenosine deaminase, tRNA-specific 1; hADATl" 
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Name 


Description of Enzyme 


ADCP1 


adenosine deaminase complexing protein 1 


ADCY1 


Hs.139; adenylate cyclase 1 (brain) 


ADCY2 


HBAC2; adenylate cyclase 2 (brain) 


ADCY3 


adenylate cyclase 3 


ADCY4 


adenylate cyclase 4 


ADCY5 


adenylate cyclase 5 


ADCY6 


adenylate cyclase 6 


ADCY7 


KIAA0037; adenylate cyclase 7 


ADCY8 


Hs.2522; ADCY3; HBAC1; adenylate cyclase 8 (brain) ] 


ADPVQ 

r\J-J\s x y 


a den vl ate cvclase 9 


ADPVAP1 


Hs.68137; PACAP; adenylate cyclase activating polypeptide 1 (pituitary) 


ADPVAP1P 1 


P AC APR* adenylate cvclase activating polypeptide 1 (pituitary) receptor type 1 


ATYF9P1 


ade2 (S.cerevisiae) complementing; Multifunctional SAICAR synthetase/ AIR 
carboxylase 


ADE2H1 


multifunctional polypeptide similar to SAICAR synthetase and AIR carboxylase 


ADH1 


"Hs.73843; alcohol dehydrogenase 1 (class I), alpha polypeptide" 


ADH2 


"Hs.4; alcohol dehydrogenase 2 (class I), beta polypeptide" 


ADH3 


"Hs.2523; alcohol dehydrogenase 3 (class I), gamma polypeptide" 


ADH4 


"Hs.1219; alcohol dehydrogenase 4 (class II), pi polypeptide" 


ADH5 


"Hs. 78989; alcohol dehydrogenase 5 (class III), chi polypeptide" 


ADH5P1 


"alcohol dehydrogenase 5 (class III), chi polypeptide, pseudogene 1" 


ADH6 


alcohol dehydrogenase 6 (class V) 


ADH7 

/tJL^XX. / 


"alcohol dehydrogenase 7 (class IV), mu or sigma polypeptide; Hs.389" 


ADK 


Hs. 94382; adenosine kinase 


A 1 MVI ) I T 


/\jLJx^-riDOsyiarginine nyuroiase 


ADPRT 


ADP-ribosyltransferase (NAD+; poly (ADP-ribose) polymerase); PARP; 

rlS./OlU3, 1 r 


ADPRTL1 


ADP-ribosyltransferase (NAD+; poly (ADP-ribose) polymerase)-like 1; PH5P; 
PARPL* VPARP* KIAA0177 


ADPRTL2 


ADP-ribosyltransferase (NAD+; poly(ADP-ribose) polymerase)-like 2; Adprt2; 
PARP-2 


ADPRTL3 


ADP-ribosyltransferase (NAD+; poly (ADP-ribose) polymerase)-like 3; 

T) ADD 1 

rAKr-z 


AxJJr^K 1 Jr 1 


rr Kji^r i , j^j^Jr-riDOsyirransierase ^inajj i , poiy ^/\x^jr-riDose^ poiyiiieiat>e^ 
nseudoffene 1 


ADPRTP2 


PPOLP2; ADP-ribosyltransferase (NAD+; poly (ADP-ribose) polymerase) 
pseudogene 2 


ADRBK1 


"Hs.83636; GRK2; BARK1; adrenergic, beta, receptor kinase 1" 


ADRBK2 


"GRK3; BARK2; adrenergic, beta, receptor kinase 2" 


ADSL 


adenylosuccinate lyase; adenylosuccinase 


ADSS 


adenylosuccinate synthase 


AFG3L1 


"AFG3 (ATPase family gene 3, yeast)-like 1; AFG3" 


AFG3L2 


"AFG3 (ATPase family gene 3, yeast)-like 2" 


AGA 


Hs.21488; aspartylglucosaminidase 


AGL 


"Hs.904; amylo-l,6-glucosidase, 4-alpha-glucanotransferase (glycogen 
debranching enzyme, glycogen storage disease type III)" 
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Name 


Description of Enzyme 


AGP ATI 


"l-acylglycerol-3 -phosphate O-acyltransf erase 1 (lysophosphatidic acid 
acyltransferase, alpha); LPAAT-ALPHA; G15; lysophosphatidic acid 
acyltransferase alpha" 


AGPS 


nil i i • a TpvTT A "O. ATM! AD T)T7"KT. « 11^/1 

alkylglycerone phosphate synthase; ADHAP; ADHAP-rEN; allcyl- 

Hiln\/rlmvA^r'j*tnnpnhr»QT>Vintp- ADPSl* ADTTAPSl* ADAP-S* AT DHPSY 


A nYT 


Oi Al j JTXa.OlJJ^j ctla.IlJ.llC -giy UAjf laXC ClllllllVJ 11 dlio J,V^.L ClOV^ ^W/VtllWOlO a, 

hyperoxaluria I; glycolicaciduria; serine-pyruvate aminotransferase) 


A T-T/^ V 

ArlC Y 


ris.oj ill, o-aQenosyinomocysiciiic nyuiuiaac 


AHCYL1 


J\Jr v iv-vJ in /\ , o-aaenosyinoiuocysLeine nyaroidbe-iiKc 1 


A TJ"0"D 


/-Vxiri, aryi nyorocaruon nyaroxyiase regulator 


AlhJD 


/\.ianu lsiano eye uisease ^jrorMus-jcrncsaoii uouiai diumiMii, uuuiai 
albinism type 2)" 


AK1 


adenylate kinase 1 


AK2 


adenylate kinase 2 


AK3 


adenylate kinase 3 


AK3P1 


adenylate kinase 3 pseudogene 1 


AKAP1 


"AKAP84; AKAP84-PEN; A kinase anchor protein(spermatid, p84)" 




A T£" A P9- AT<TAP1fl PFXTHTXIYt- A Irin^Qp fP"RTf At fmrhnr nrofein 10 
JL-/"-/\JS^r\JrZ, /A.lS^rVl 1 U-JT1L1N-L/11N vJ, jrv IvillcloC ^JL ivxs^rv j aiioiiui piuidii x\j 


AivArl 1 


A VmocA /HPP'fcrA^ ar»Mir>r -nmt^in 1 1 ■ AT-CAP 990* TOAA0699 
/\ Kinase ^x\ixis~r\/ dncnur pruiciii 1 i, /^j-vjtvx z.z-v/ 5 xx.i/T_rxv/vyz*-/ 


AKAP13 


BRX; HT31; AKAP 1 3 -PENDING; A kinase (PRKA) anchor protein 13 


AKAP2 


AKAP-KL; KIAA0920; AKAP2-PENDING; DKFZP564L0716; A kinase 

\X. XSJtsJrk.) clIlL/iUJl piULClll 


AF A P7 


COR1- AT£AP1 10- AT<T AP^-PPNT>rMG* A IdrtRqe fPRKA^i anchor nrotein 3 


AKAP4 


P82; FSC1; AKAP82; HAKAP82; AKAP4-PENDING; A kinase (PRKA) 

dXldlUI proiciii *+ 


AICAP5 


AKAP75; AKAP79; AKAP5-PENDING; A kinase (PRKA) anchor protein 5 


AKAP7 


AKAP 18; AKAP7 -PENDING; A kinase (PRKA) anchor protein 7 


AKAP8 


A fir i r\/\r a TV A T"» Ci "nT'TvlTNTXTO rNT/TPTn O /"T""*» 1 O A 1 " „ /"T1T1 "XT' A \ _„ 

AKAP95; AKAP 8 -PENDING; DKFZP586B1222; A kinase (PRKA) anchor 
protein 8 


AKAP9 


•x 7-/^\rpiT A S~\ XT A T» A TV A T\ A C f\ A TV* A T*1 £" f\ A TZ* A T11 TVT A A AOAO A 1 ' ~ _ 

YOTIAO; CG-NAP; AKAP450; AKAP350; AKAP 120; KIAA0803; A kinase 
(PRKA) anchor protein 9 


AKRIAl 


|l 1 J "1 j J i r* 1 A 1 f 1 J 1 J J i NAT T"l II 

aldo-keto reductase family 1, member A 1 (aldehyde reductase); ALR 


AKRIBI 


"ALDR1; aldo-keto reductase family 1, member Bl (aldose reductase); 

111 1 J i_ 1/1 TV 11 1 j_ \ TT nfli/l A T"* II 

aldehyde reductase 1 (low Km aldose reductase); Hs.75313; AR" 


AKR1C1 


"DDH1; dihydrodiol dehydrogenase 1 (trans- l 5 2-dihydrobenzene-l,2-diol 
dehydrogenase, high affinity bile acid binding); Hs.78183; DDH; MBAB" 


AKR1C2 


"DDH2; dihydrodiol dehydrogenase 2 (trans- 1 ,2-dihydrobenzene- 1 3 2-diol 
dehydrogenase) " 


AKR1C3 


"aldo-keto reductase family 1, member C3 (3 -alpha hydroxysteroid 
dehydrogenase, type II); KIAA01 19" 


AKR1C4 


CHDR; chlordecone reductase; Hs.76790 


AKRIDI 


"SRD5B1; aldo-keto reductase family 1, member Dl (delta 4-3-ketosteroid-5- 
beta-reductase); steroid-5-beta-reductase, beta polypeptide 1 (3-oxo-5 beta- 
steroid delta 4-dehydrogenase beta 1)" 


AKR7A2 


"aldo-keto reductase family 7, member A2 (aflatoxin aldehyde reductase); 
AFAR; AKR7" 


AKR7A3 


"aldo-keto reductase family 7, member A3 (aflatoxin aldehyde reductase)" 
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Descrinf ion ofTCnzvme 


AKT3 


"v-akt murine thymoma viral oncogene homolog 3 (protein kinase B 5 gamma); 
rrrntein Vinacp aarnrna- PTCRG* PRKBG* RAC-ffamma" 

[JIULOlll lvlilcloO J— > gclllllliu., i ivuvj, J. ivivuvj, ivriv £i,ciaiiiiah. 


AT AT~i 


'•o-m-j-nrklf : »\7m1in^tP k Hplta- f1pT^V^lTat? : ^SP ,, 

dilllllVJlC V U.lIll<XLC/ 5 Uulla 5 LA^llJi' V-ll C1LC4.D v./ 


ALAS1 


"Hs.78712; ALAS; aminolevulinate, delta-, synthase 1; Hs.2530" 


ALAS2 


Hs.79103; ASB; ammolevulmate, delta-, synthase z 

/ ci HprrVhl p Qti*p/1i\mnf*ViT*rimin anpmiaV' 


AT TYPT1 


"nlHpbvrlp rlphvr,rnfTpr.ase 1 soluble* Hs 763 92' PUMB1" 

CXlLiC-li y Lit/ Lit/iLy Lll Lf^OliCiov/ J., OUlUUlV/j IlOi / \J~J*s*-'y x uj.ru-'i 


ALDH10 


SLS; aldehyde dehydrogenase 10 (fatty aldehyde dehydrogenase); Sjogren- 

T orccnn c■^/■nH^*^^"mp• "P AT T")TT 
i-iaLooun oy iilii ljiiic/, x Aiji/ii 


a t nuo 


"TTc TA^^O- aIHpTivHp HpVivdrnp^ena^e 2 mitochondrial" 


AT PiTT^ 


T-Tc ^7^* n1HpTi\/Hp Hphvdrnp'P/nase 3 

XT.O.J / J j CtlLit/iij' Ut/ VlOilJ^ Ui W£,V-/11C10\^ ~/ 


A T T^T-T/1 


cilrl^Vi\/r1p HpTwHmcrpna^p 4 f alii tarn ate ffamma-semialdehvde dehydrogenase: 

ctlLlOllYLlC L1G11Y Lll LJiit>llClOt/ **T ^g,J.LitCllllC4.tW gU.lJ.Ali.lCt ov/llliuiuv/iijr uwnj u» v^vnwuwj 

pyrroline-5-carboxylate dehydrogenase); P5CDh 


A T T^T-T^ 


AT TiTT^y* c*1rlpT-»\/r1p HpbvHrncrprtnsp S 
/tlJ_/X-^ IX/Vj aiLiciiyLic Liciiy Liiugoiiaoc; -> 


A T rVT-T^ A 1 


^^sADTT- "NTA"D+-rlpnpndent succinic semialdehvde dehydrogenase: SSDH 


ALDH6 


Hs. 75746; aldehyde dehydrogenase 6 


ALDH7 


aldehyde dehydrogenase / (JNUlJi. reaetimtion oi symooij, nsjno, /M^uriH, 

TTs 


AT HTTR 


^IHpItv/Hp HpVivdrno'pnase R' TTs 87539 

ex 1 v_i w i i y Uv liv^ii y v_ii ugv'iiu.ijv' u, no.u i u u s 


AT TYPTQ 


n n1rlph\/rlp Hphvdrocrpnase 9 (pamma-aminobutwaldehvde dehydrogenase E3 
isozyme)" 


ALDOA 


"Hs.75181; aldolase A 5 fructose-bisphosphate" 


ALDOAP1 


"aldolase A, fructose-bisphosphate pseudogene 1" . 


ALDOAP2 


"aldolase A, fructose-bisphosphate pseudogene 2" 


ALDOB 


"aldolase B ? fructose-bisphosphate; Hs.75592; ALD02" 


ALDOC 


"aldolase C, fructose-bisphosphate" 


ALDRL1 


aldehyde reductase (aldose reductase)-like 1 


ALDRL2 


aldehyde reductase (aldose reductase)~like 2 


ALDRL3 


aldehyde reductase (aldose reductase)-like 3 


ALDRL4 


aldehyde reductase (aldose reductase)-like 4 


ALDRP 


aldehyde reductase (aldose reductase) pseudogene 


ALK 


anaplastic lymphoma kinase (Ki-1) 


ALOX12 


arachidonate 12-lipoxygenase; Hs.1200 


ALOX12B 


"arachidonate 12-lipoxygenase, 12Rtype" 


ALOX12P1 


ALOX12P; arachidonate 12-lipoxygenase pseudogene 1 


ALOX12P2 


arachidonate 12-lipoxygenase pseudogene 2 


ALOX15 


arachidonate 15 -lipoxygenase; Hs.73809 


ALOX15B 


"arachidonate 15 -lipoxygenase, second type" 


AT OX5 


oT*af»"hirlo'natp S-1"i"nmfVCPnpQp' TT<? R04QQ 


AT OX5AP 


aTapTiidniifltp S-lii^nYvcrpriaQp-apfivati'TiD' "tTrntpiTT T*T AP 


AT PT 


"dlV'dlinp t^Tj r» q fa c p intpcf"i"ncj1" 

ClllVCtllllC/ UllLloLyllCtLcloO, JLillCo Llllctl 


ALPL 


"alkaline phosphatase, liver/bone/lcidney; Hs.2241; HOPS; TNSALP; tissue- 
nonspecific ALP" 


ALPP 


"Hs.73847; alkaline phosphatase, placental (Regan isozyme)" 


ALPPL2 


"alkaline phosphatase, placental-like 2" 


AMD1 


Hs. 75744; S-adenosylmethionine decarboxylase 1 



-25- 



WO 03/027634 



PCT/US02/30249 



1^1 ill III c 


uescripiion. oi j^nzyiiie 




o-auenosyimeinionme uecaruoxyiase z ^pseuoogenej, /viyiij, o- 
adenosylmethionine decarboxylase 2 


AMPD1 


adenosine monophosphate deaminase 1 (isoform M) 


AMPD2 


adenosine monophosphate deaminase 2 (isoforrri L) 


AMPD3 


Hs.83918; adenosine monophosphate deaminase 3 (isoform E) 


AMT 


Hs.102; aminomethyltransf erase (glycine cleavage system protein T) 


AMY1A 


"AMY1; amylase, alpha 1A; salivary" 


AMY1B 


"AMYl; amylase, alpha IB; salivary" 


AMY1C 


"AMY1; amylase, alpha 1C; salivary" 


AMY2A 


"AMY2; amylase, alpha 2A; pancreatic" 


/VIVl x ZJt> 


/-vivi x z, amylase, arpna zd, pancreatic 


AMYP1 


"AMY2P; amylase, alpha pseudogene 1" 


ANG 


angiogenm, nbonuclease, RNase A iamily, 5; RNASE5" 


ANPEP 


"Hs.1239; PEPN; CD 13; alanyl (membrane) aminopeptidase (aminopeptidase 
N, aminopeptidase M, microsomal aminopeptidase, CD 13, pi 50)" 


ANXA2 


"ANX2; CAL1H; arylsulfatase B; Hs.74470; LIP2; LPC2D; ANX2L4; annexm 
ii ^iipoconm i±j, caipacnn i, neavy poiypepnae yjooj 


A "MY A ^ 


/vin^vj) , xis.ij/o, annexm 111 ^iipocortm 111, i,z-cyciic-mosiioi-pnospnaie 
phosphodiesterase, placental anticoagulant protein III, calcimedin 35-alpha)" 


AOAH 


Hs. 82542; acyloxyacyl hydrolase (neutrophil) 


AOC2 


"amine oxidase, copper containing 2 (retina-specific); RAO; DA02" 


Aon 


V I\JT - 1 , dHHHC UAXtlctoC, OUppCI OtJIlldXIllIlg O ^VdoOLllal dLlIlCblUIl piULCIIl I ^ 




IHLKJL ClaUAlli pCIUAlLlaoC ^allllUAlUallt CJlZyillC^ 




alUCIiyUC UAlUabC 1, r\\J 


AP A A 


iN-aceiyigiucobdmine- 1 -pnospnoui ester aipna-iN-acetyigiucosanimiaase, 
LOC51172 


AP AT? 1 


apoptonc protease activanng iacior i, k^s^lj^ 


APC10 


DOC1; anaphase-promoting complex 10 


A T»T"?TT 

APEH 


D3S48E; Hs.78223; N-acylarmnoacyl-peptide hydrolase 


APEX 


APE; APEX nuclease (multifunctional DNA repair enzyme); REF1; HAP1; 
apurinic/apyrimidinic (abasic) endonuclease 


A T»T> 

ArP 


amyloid beta (A4) precursor protein (protease nexm-II, Alzheimer disease); 
Hs.74600; AD1 " 


APRT 


adenine phosphoribosyltransferase 


APT6M8-9 


" ATPase, H+ transporting, lysosomal (vacuolar proton pump) membrane sector 
associated protein M8-9" 


A T"» 

AR 


androgen receptor (dihydrotestosterone receptor; testicular feminization; spmal 
ana ouioar muscular atropny, ivennedy aiseasej; tis.yyy 15; DH1R; bJ3MA; 
AIS; NR3C4; Hs.1241 


AJRD1 


"TE2; N-acetyltransferase, homolog of S. cerevisiae ARD1" 


ARG1 


M Hs.77600; arginase, liver" 


ARG2 


"arginase, type II; Hs. 79338" 


ARHGAP1 


Rho GTPase activating protein 1; RhoGAP; p50rhoGAP 


ARHGAP4 


Rho GTPase activating protein 4; KIAA0131; CI; pi 15; RhoGAP4 


ARHGAP5 


Rho GTPase activating protein 5; pl90-B; RhoGAPS 


ARHGAP6 


Rho GTPase activating protein 6; rhoGAPX-1 


ARSA 


Hs.88251; arylsulfatase A 
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ARSB 


arylsulfatase B; Hs.1256 


ARSC2 


" ARSC; arylsulfatase C, isozyme F" 


ARSD 


arylsulfatase D; Hs.43887 


ARSDP 


arylsulfatase D pseudogene 


ARSE 


CDPX; CDPX1; arylsulfatase E (chondrodysplasia punctata 1) 


A T? QT7P 


aryioUllalaoC Jj* pbcuuugciic 


AJKor 


ary ib uiiaLaoc r 


a o nri 
/Viv 1 1 


A fiP viKnc^/lfrsinQff'rfiQP 1 • APT''? 

/~\\.Jl~l 1 UOo V 1LI ClllolOI Clot' 1, Aiv ± 


A T> T1T> 

AKlzr 


t?ta- AFiP-.rihnQvlfranqfpraqp 9 meudoffene (RT6 antieen (raf) homolog): 
ART1P 


ART3 


ADP-ribosyltransferase 3; ADP-ribosyltransf erase 3 


ART4 


ADP-ribosyltransferase 4 


AS AH 


N-acylsphingosine amidohydrolase; AC 


ASK 


activator of S phase kinase 


ASL 


Hs.61258; argininosuccinate lyase 


ASLL 


argininosuccinate lyase-like 


ASM3A 


acid sphingomyelinase-like phosphodiesterase 


ASMT 


acetylserotonin O-methyltransferase; HIOMT 


ASMTL 


acetylserotonin N-methyltransferase-like 


ASNS 


asparagine synthetase 


ASNSL1 


asparagine synthetase-like 1 


ASNSL2 


asparagine synthetase-like 2 


ASPA 


"aspartoacylase (aminoacylase 2, Canavan disease); Hs.32042; ASP" 


ASPH 


aspartate beta-hydroxylase 


ASS 


" argininosuccinate synthetase; Hs.76753; ASS1; CTLN1; citrullinemia, classic" 


ASSP1 


argininosuccinate synthetase pseudogene 1 


ASSP10 


argininosuccinate synthetase pseudogene 10 


ASSP11 


argininosuccinate synthetase pseudogene 1 1 


ASSP12 


argininosuccinate synthetase pseudogene 12 


ASSP13 


argininosuccinate synthetase pseudogene 13 


ASSP14 


argininosuccinate synthetase pseudogene 14 


ASSP2 


argininosuccinate synthetase pseudogene 2 


ASSP3 


argininosuccinate synthetase pseudogene 3 


ASSP4 


argininosuccinate synthetase pseudogene 4 


ASSP5 


argininosuccinate synthetase pseudogene 5 


ASSP6 


argininosuccinate synthetase pseudogene 6 


ASSP7 


argininosuccinate synthetase pseudogene 7 


AuOl O 


cLL glIllliVJoU.VL/llla.LC oy lltllt/Ldot^ LJoCLlVJ.VJgt/Ilt' O 




(XL glllillUoUOUlIlalC oyilLIlCLcibC poCULlUgdlC 2/ 


ATF1 


n r cri nvltr'flnQ'fi ptaqf* 1 
di giiiy in aiio j. widow i 


ATIC 


5 -aminoimidazole-4-carboxamide ribonucleotide foniiyltransferase/IMP 
cyclohydrolase; PURH; AICARFT/IMPCHASE 


ATP-BL 


"ATP synthase, subunit b-like" 


ATP1A1 


" ATPase, Na+/K+ transporting, alpha 1 polypeptide" 


ATP1A2 


" ATPase, Na+/K+ transporting, alpha 2 (+) polypeptide" 
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ATP 1 A3 


"ATPase, Na+/K+ transporting, alpha 3 polypeptide" 


ATP1 AT 1 


"H<? 1165- ATPase Na+/K+ transporting, alpha polypeptide-like 1" 


ATP1 AT 9 


"ATPase, Na+/K+ transporting, alpha polypeptide-like 2; ATP1 A4" 


A TP 1 "R 1 
Air 1D1 


"atpooa 7sTa+/K+ transnortine beta 1 DolvDeDtide; Hs. 78629; ATP1B" 


ATP1B2 


"ATPase, Na+/K+ transporting, beta 2 polypeptide; Hs.90792; AMOG; 


ATPIR^ 

r\ X 1 1 J3 J 


"ATPfjcp Na+/K+ transnortine: beta 3 polypeptide" 


A TP 1 P^P 1 
I\ X X lr>3Jr I 


"ATPaqp Na+/K+ ti-ansnortine beta 3 pseudogene 1" 

/ V X X Clow, J. T CI- 1 / J-*. 1 Lr Lillu|J v/l v-LAl£^, L>f w lw. ^» J-"- 1 w»w. w^waj.*-' 


A TP 1 PA 


»P4 ATPase fNa+VK-l- fransnortins beta 4 polypeptide; X,K- ATPase beta-m 
subunit" 


ATP1PT 1 


"ATPflcp T\Ta+/K+ Iran snorting beta nob/pep tide-like 1 " 

J~\ X -IT Clot', i.N CL I / IV • LI CLilOjJl^»l W V,/ LU ^jfvyijf llvtv j-^-w 


atpi r;i 


"ATPase Na+/K+ transDortins gamma 1 polypeptide" 


A TP9 A 1 
r\ x rz/\ i 


" ATP2A- SERCAT ATPase Ca++ transporting, cardiac muscle, fast twitch 1" 


ATP2A2 


"DAR; Darier disease (keratosis follicularis); ATPase, Ca++ transporting, 
cardiac muscle slow twitch 2: Hs.1526; ATP2B; SERCA2" 


A TP9 A ^ 


"ATPase Ca++ transnortine ubiauitous" 


ATP9P1 


"PMCA1; ATPase, Ca++ transporting, plasma membrane 1" 


ATP9P9 


"ATPase, Ca++ transporting, plasma membrane 2 (NOTE: redefinition of 
symbol); Hs.895 12; PMCA2" 


ATP2B3 


"Hs.2009; PMC A3; ATPase, Ca++ transporting, plasma membrane 3" 


ATP2B4 


"Hs.995; PMCA4; ATP2B2; ATPase, Ca++ transporting, plasma membrane 4" 


ATP3 


"ATPase, Mg++ transporting" 


ATP4A 

XX. X x tn 


" ATP6A; ATPase, H+/K+ transporting, alpha polypeptide" 


ATP4B 


" ATP6B; ATPase, H+/K+ transporting, beta polypeptide" 


A1P5 


» ATP Mm+hocA TT4- fi-aT.ci-»r»r+infr mitooVtrvnrlri p1 • T-Tq 7^ R S 1 * ATPTVT* ATPSA" 

j\xx syntnase, rxr uanspomng, miiocnonuriai, rii>. / joj i, r\x xivj., i^xr ^rx 


ATP5A1 


"ATP5A; ATP synthase, H+ tansporting, mitochondrial Fl complex, alpha 
suDunit, lsoiorm x, caraiac muscie, xis.x xoz, vjivxxv, /^xjtxvx 


ATP5A2 


"ATP synthase, H+ transporting, mitochondrial Fl complex, alpha subunit, 
isoiorm z, non-caiuiac muscie 


ATP5AL1 


"ATP synthase, H+ transporting, mitochondrial Fl complex, alpha subunit, 
isoform l , cardiac muscle-like l 


ATP5AL2 


"ATP synthase, H+ fransporting, mitochondrial- Fl complex, alpha subunit, 
isoform 2, non-cardiac muscle-like 2" 


ATP5AP1 


"ATP synthase, H+ transporting, mitochondrial Fl complex, alpha subunit, 
pseudogene l" 


ATP5AP2 


"ATP synthase, H+ transporting, mitochondrial Fl complex, alpha subunit, 
pseudogene 2" 


ATP5AP3 


"ATP synthase, H+ transporting, mitochondrial Fl complex, alpha subunit, 
pseudogene 3" 


ATP5B 


"Hs.25; ATPSB; ATP synthase, H+ transporting, mitochondrial Fl complex, 
beta polypeptide" 


ATP5BL1 


"ATPSBLl; ATP synthase, H+ transporting, mitochondrial Fl complex, beta 
poiypcpLiuc-iiKe x 


ATP5BL2 


"ATPSBL2; ATP synthase, H+ transporting, mitochondrial Fl complex, beta 
polypeptide-like 2" 


ATP5C1 


"ATP5C; ATP synthase, H+ transpoiting, mitochondrial Fl complex, gamma 
polypeptide 1" 
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T)p«orintion of EnzvniG 


ATP5C2 


,! ATP synthase, H+ transporting, mitochondrial Fl complex, gamma 
polypeptide 2" 


ATP5CL1 


"ATP synthase, H+ transporting, mitochondrial Fl complex, gamma 
polypepti de-like 1" 


ATP5CL2 


AlJr syntnase, xi ■ transporting, miLouiiunuiicti r i tuinpi^A, 5 aiiuua 
polypeptide-like 2" 


ATP5D 


nTj n om/ci. atp c-i/ntincicp t_tj_ ti-on c-nm*tiii o" mitochondrial Fl complex, delta 
jtis.oy / o 1 , Air syntnase, n~ udiibpuiuiig, iiiilu^ii*jii^i.xu.x a vuu^iwi, 

subunit" 


ATP5E 


n a ttj n^n+iiopo T-T4_ fi-o-n ci-\r\-rtinrr m i tnrh nn Hri n 1 "Fl complex ensilon subunit" 


ATP5EP1 


"ATP synthase, H+ fransporting, mitochondrial Fl complex, epsilon subunit 
pseudogene 1" 


ATP5F1 


"Hs.77199; ATP synthase, H+ transporting, mitochondrial F0 complex, 
subunit d, isoiorm i 


ATP5G1 


"ATP synthase, H+ transporting, mitochondrial F0 complex, subunit c 
(subunit y), isoiorm i, /\irju 


ATP5G2 ^ 


"ATP synthase, H+ transporting, mitochondrial F0 complex, subunit c 
(subunit y j, isoiorm z 


ATP5G3 


it ATT) oi/n+lioco TrtT-l- h*ancnrn-tin cr mitochondrial F0 complex Subuilit C 

j\ir syntnase, n * uanbpoi mig,, iniLuotiuiiu^iiai x v ^uinpiwyv, ^^^^±±±1, v 
(subunit 9) isoform 3" 


A ttp OP 1 


" ATP svnthase H+ transporting, mitochondrial F0 complex, subunit c (subunit 
9) pseudogene 1" 


ATP5H 


"ATP synthase, H+ transporting, mitochondrial F0 complex, subunit d" 




"ATP svnthase H+ transportine mitochondrial F0 complex, subunit e 

(? oligomycin sensitivity conferring protein)" i 


ATP5T 


"ATP synthase, H+ transporting, mitochondrial F0 complex, subunit F6" 


ATP5J2 


"ATP5JL; F1FO-ATPASE; ATP5J2-PENDING; ATP synthase, H+ 
transporting, mitochondrial FO complex, subunit f, isoform 2" 


ATP5JD 


"ATP synthase, H+ transporting, mitochondrial FIFO, subunit d" 


AlriJu 


"ATP cvntli-acf* trnn Qnortin cr mitochondrial Fl FO Subunit £ M 


ATP50 


"ATP synthase, H+ transporting, mitochondrial Fl complex, O subunit 

/"rtl-inrvrviimin oi+iiri+^lf nnn ■fjeaffi T1 CT VVtVAt^l T\ \ ' TTc 7^TlS77* C^)St{~!P' AHPPC")" 

(oligomycin sensitivity coniening pruicm^, no. /uj /z*, wo^/± , nxi w 


ATP6A1 


"Hs.52210; VPP2; ATPase, H+ transporting, lysosomal (vacuolar proton pump), 
aipna polypeptide, /uku, lsoiuirn i 


ATP6A2 


"Hs.603; VPP2; ATPase, H+ transporting, lysosomal (vacuolar proton pump), 
aipna poiypeptiae, /uicl^, isoiorm z 


ATP6B1 


"ATPase, H+ transporting, lysosomal (vacuolar proton pump), beta polypeptide, 

DO/^oKJL^, lSOlOim 1, lib. IUU7, YJrJTw), V -rA. 1 r jt^o JJ/, v ir^. x u 


A TP^PO 
/V 1 rODZ 


11 ATPqca TT-t- troncnortincr Ivcncnmnl fva n l nl a r nrntnn ni imn^ beta nol VP en tide 

56/581cD, isofonn 2; Hs.56298; VPP3; Hs.1697" 


ATP6C 


"Hs.76159; ATPL; ATPase, H+ tansporting, lysosomal (vacuolar proton pump) 
16kD" 


ATP6D 


"Hs. 86905; ATPase, H+ transporting, lysosomal (vacuolar proton pump) 42kD" 


ATP6DV 


"vacuolar proton- ATPase, subunit D; V- ATPase, subunit D" 


ATP6E 


"Hs 77805* ATPase H+ transnortine lvsosomal (vacuolar proton pump) 31kD: 
Hs.74105" 


ATP6EL1 


"ATPase, H+ transporting, lysosomal (vacuolar proton pump) 31kD-like 1" 


ATP6EP1 


"ATPase, H+ transporting, lysosomal (vacuolar proton pump) 31kD 
pseudogene 1" 
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ATP6EP2 


" ATPase, H+ transporting, lysosomal (vacuolar proton pump) 3lkD 
pseudogene 2" 


ATP6F 


"ATPase, H+ transporting, lysosomal (vacuolar proton pump) 2lkD" 


ATP6G 


"ATPase, H+ transporting, lysosomal (vacuolar, proton pump)" 


ATP6H 


" ATPase, H+ transporting, lysosomal (vacuolar proton pump) 9kD" 


ATP6J 


" ATPase, H+ transporting, lysosomal (vacuolar proton pump), member J; 
ATP6GL" 


ATP6N1A 


"ATP6N1; ATPase, H+ transporting, lysosomal (vacuolar proton pump) non- 
catalytic accessory protein lA (H0/ll6kD); VPPl; vacuolar proton pump, 
subunit l" 


ATP6N2 


"ATPase, H+ transporting, lysosomal (vacuolar proton pump) non-catalytic 
accessory protein 2 (38kD)" 


ATP6S1 


"ATPase, H+ transporting, lysosomal (vacuolar proton pump), subunit l; ORF; 
XAP-3; VATPSl; 16 A" 


ATP6S14 


"ATPase, vacuolar, 14 lcD" 


ATP7A 


"Hs.606; MNK; ATPase, Cu++ transporting, alpha polypeptide (Menkes 
syndrome)" 


ATP7B 


"ATPase, Cu++ transporting, beta polypeptide (Wilson disease); Hs. 84999; 
WND" 


ATPC2B 


ATPASEP; AlPase, class 2, member b; A 1 rase type IV, phospholipid 

tr a n qt\ rrrti n cr f P -tvrn Cty\ 1 f a ti vp^ 1 1 


ATPP2 


ATPASEII; aminophospholipid translocase 


A TTTJ "XT 

ATRN 


attractin (with dipeptidylpeptidase IV activity) 


AUH 


AU RNA-binding protein/enoyl-Coenzyme A hydratase 


AXL 


Hs.83341; AXL receptor tyrosine kinase 


B3GALT1 


"UDP-Gal:betaGlcNAc beta 1, 3 -galactosyltransferase, polypeptide 1; 
BETA3 G AL-T 1 11 


B3GALT2 


"beta-l,3-glucuronyltransferase 2 (glucuronosyltransferase S); BETA3GAL-T2; 
UDP-Gal:betaGlcNAc beta 1,3 -galactosyltransferase, polypeptide 2; GlcAT-S" 


B3GALT3 


"BETA3GAL-T3; UDP-Gal:betaGlcNAc beta 1,3 -galactosyltransferase, 
polypeptide 3" 


B3GALT4 


"BETA3GAL-T4; UDP-Gal:betaGlcNAc beta 1,3-galactosyltransferase, 
polypeptide 4" 


nor; A T 


"UDP-Gal:betaGlcNAc beta 1,3-galactosyltransferase, polypeptide 5; 
beta3Gal-T5" 


B4GALT1 


/ — t f — 1 ryi-r-* <"\YTf»/\<1f11 1 , • Alt 1 , l . r> /"■» 

GGTB2; Hs.80881; glycoprotem-4-beta-galactosyltransferase 2 


B4GALT2 


"UDP-Gal:betaGlcNAc beta 1,4- galactosyltransferase, polypeptide 2; 
beta4Gal-T2" 


B4GALT3 


"BETA4GAL-T3; UDP-Gal:betaGlcNAc beta 1,4- galactosyltransferase, 
polypeptide 3" 


B4GALT4 


"BETA4GAL-T4; UDP-Gal:betaGlcNAc beta 1,4- galactosyltransferase, 
polypeptide 4" 


B4GALT5 


UDP-GaI:betaGlcNAc beta 1,4- galactosyltransferase, polypeptide 5; 
beta4GalT-V; beta4-GalT IV" 


B4GALT6 


"UDP-Gal:betaGlcNAc beta 1,4- galactosyltransferase, polypeptide 6" 


B4GALT7 


"xylosylprotein betal,4-galactosyltransferase, polypeptide 7 
(galactosyltransferase I); XGPT1; XGALT-1; beta4Gal-T7" 
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B99 


GTSE-1; Hs.122552; Gtsel (mouse) homolog; GTSE1; G two S phase 
expressed protein 1 


BAAT 


BAT; bile acid Coenzyme A: amino acid N-acyltransferase (glycine N- 
choloyltransferase) 


BAP1 


BRCA1 associated protein- 1 (ubiquitin carboxy-tenninal hydrolase); ubiquitin 
carboxy-terminal hydrolase 




JdJdM, vjr-r5r>ii ? UAivJLiviA-jDjDxi, DutyroDetaine (gammaj, z-oxogiutarate 
dioxvffenase ( eamma-butvrobetaine hvdroxvlaseV 


BCAT1 


"BCT1* branched chain aminotransferase 1 cvtosolic" 


BCAT2 


"BCT2; branched chain aminotransferase 2, mitochondrial" 




butyryl cholines terase; El; CHE1 


BCHEL1 


butyrylcholinesterase-like 1; CHEL1 


BCHEL3 


butyrylcholinesterase-like 3; CHEL3 


BCKDHA 


"Hs.78950; branched chain keto acid dehydrogenase El, alpha polypeptide 
v mapie syrup urine disease j 




xjls.izoj, urancneu cnam iceto acio uenycirogenase xii, ueta poiypepiicie 
(maple syrup urine disease)" 


BCKDK 


branched chain alpha-ketoacid dehydrogenase kinase 


BCPM 


benign chronic pemphigus (Hailey-Hailey disease) 


BDH 


"3-hydroxybutyrate dehydrogenase (heart, mitochondrial)" 


BETA3GNT 


"beta- 1 , 3 -IST-acetylglucosaminyltransferase" 


BETA3GNTI 


" i -b et a- 1 , 3 -N- ac ety l glue 0 s aminyl trans f eras e ' 1 


BHMT 


betaine-homocysteine methyltransferase 


BLK 


B lymphoid tyrosine kinase; Hs.2243 


DT A/TT-T 

Jt> l^iVlrl 


bleomycin hydrolase 


BLVRA 


BLVR; biliverdin reductase A 


BLVRB 


biliverdin reductase B 


BMPR1A 


"ACVRLK3; bone morphogenetic protein receptor, type IA; ALK3; activm A 
leceptor, type ii-nice Kinase J 


"DA/TPT? 9 
JD 1 VI livZ 


"bone morphogenetic protein receptor, type II (serine/threonine kinase); BRK-3; 
T-ALK; BMPR3; BMPR-II" 


BMX 


BMX non-recentor tyrosine kinase- ETK* PSCTK2 


BPGM 


"Hs. 79537; 2,3-bisphosphoglycerate mutase" 


xjjt jn.i_/ 


oipnenyi nyaroiase-iiKe (serine nydrolase); JJUbzz:>4.b; MCJNAA; Bpn-rp 


RPT\JT1 


d ^z j -oispnospnate nucleotidase i 


RTD 


jets. / ooojj Diotimaase 




oruLon agammagioDUiinemia t^osme lanase, Alls.; AJLA; 1MJJ1; ACjJVLX.1; 
PSCTK1 


CA1 


Hs.231 18: carbonic anhvdrase I 


CA10 


carbonic anhydrase X 


CA11 


carbonic anhydrase XI; CARP2 


CA12 


carbonic anhydrase XII 


CA2 


Hs. 89748: carbonic anhvdrase II* Hs 78883 


CA3 


"carbonic anhydrase III, muscle specific" 


CA4 


carbonic anhydrase IV; Hs. 89485; CATV 


CA5A 


"CA5; carbonic anhydrase VA, mitochondrial; carbonic anhydrase V, 
mitochondrial; Hs. 1 37; CAV; CAVA" 
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CA5B 


"carbonic anhydrase VB, mitochondrial" 


CA5P 


carbonic anhydrase V pseudogene 


CA6 


Hs.73855; carbonic anhydrase VI 




OaXDUiii\-> diiiiyui doc v -Lx . 


CA8 


carbonic anhydrase VIII; CALS; CARP 


CA9 


1 ■ ^ ^ I . j ^ „ ^ T"V. A /TT\.T 

carbonic anhydrase I A; MiN 


CAD 


carbamoyl-phospnate synthetase z, aspartate transcarDamyid.be, anu 


r* AT A/T1 


"calmodulin 1 (nhosnhorvlase kinase delta): Hs.73785: CAMI; PHKD; DD132; 
CALML2" 


CALM1P1 


"calmodulin 1 (phosphorylase kinase, delta) pseudogene 1" 


CALM1P2 


"calmodulin 1 (phosphorylase kinase, delta) pseudogene 2" 


p AT A/TO 


"PHKD- CAMTT* calmodulin 2 (Dhosnhorvlase kinase, delta)" 


PAT A/T^ 


"PTTTCD* calmodulin 3 (nhosDhorvlase kinase, delta)" 


CAMK1 


calcium/calmodulin-dependent protein kinase I; CAMK1-PEN; CaMKI 


/—\ A TV JTTJT O A 

CAMK2A 


v^AJNais-A; calcium/caimouuiin-Qepenaeni proLcni i&iuabc ^v^aivi lsanaot^ jj. aipua, 
KIAA0968 


CAMK2B 


t .AMKH; calcium/calmouuiin-aepenaent protein Kinabe ^aivi iviiiabc^ 11 ucia 


/--s k -m /err" r\ t"X 

CAMK2D 


CAJV1 K 1 ); calcium/ caimoauiin-aepenaeni proiem Kindle ^^cuvi i^iiidbc^ ±± u-cita, 
CaMKTI delta 

V/C11V11.V1.JL UvlLU 


CAMK2G 


CAMKG; calcium/calmodulin-dependent protein kinase (CaM kinase) II 




ralrinm/rfllmndnliri-denendent "Drotein kinase IV" Hs.348 

L/CtlUl Hill/ V/d-llllWU- 14.1111 UwjJ W11VJ.W1 1 L |^l\JlvUi i\.lllWOV J. T , ao-lj.-' 1 v-» 




''nalr-iiirn/raliinnrliiliri-rlenpriderit nrotein kinase kinase 1 aloha: CalVIKKa" 

L/CliV-'lLlJ.ll/ OCillllwV^Ulllll Vwlwf^ywlltl^llL W Lwlll IV 1 1 1 C4. 0 w IVUlUiJV X, w.j.j_/j.xt+, vuvj.txxu.i.u. 




1 f f» pi 1 pi 1 1 m /ra1mnrlnlin-d en endent nrotein kinase kinase 2. beta: CalVIKK: 
CaMKKb; KIAA0787" 


CANPX 


calpain-like protease 


CAP1 


" CAP 1 -PEN; adenylyl cyclase-associated CAP protein, yeast homolog" 


CAP2 


adenylyl cyclase-associated protein 2 


CAPN7 


calpain 7; calpain like protease; PalBH 


CARKL 


carbohydrate kinase-like 




pnapti vatnr-a<?<;npiatpd aro'inine methvltransferase-1 


CARS 


Hs. 16642; cysteinyl-tRNA synthetase 


CASK 


calcium/calmodulin-dependent serine protein kinase (MAGUK family) 




calcium/calmodulin-dependent serine protein kinase (MAGUK family) 
nspi i d 0 P"P/n e 


CASP1 


"IL1BC; caspase 1, apoptosis-related cysteine protease (interleukin 1, beta, 
convertaseY Hs 2490- ICE" 


C ASP 10 


"caspase 10, apoptosis-related cysteine protease; MCH4" 


CAbr 13 


"caspase 13, apoptosis-related cysteine protease; ERICE" 


CAbrz 


"NEDD2; caspase 2, apoptosis-related cysteine protease (neural precursor cell 
p"x"nr , p<?c.pH HpvplmnTnpTitFin v Hnwrn-fpcrnlated *7V TCTT1 " 


CASP3 


"CPP32B; caspase 3, apoptosis-related cysteine protease; Yama; CPP32; 
apopain" 


CASP4 


"caspase 4, apoptosis-related cysteine protease; TX; ICH-2; ICErel-H" 


CASP5 


"caspase 5, apoptosis-related cysteine protease; ICErel-III" 


CASP6 


"caspase 6, apoptosis-related cysteine protease; MCH2" 
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CASP7 


"caspase 7, apoptosis-related cysteine protease; MCH3; CMH-1; ICE-LAP3" 


CASP8 


"caspase 8, apoptosis-related cysteine protease; MACH; MCH5; FLICE" 


CASP9 


"caspase 9, apoptosis-related cysteine protease; APAF3; MCH6; ICE-LAP6" 


CAT 


Hs.76359; catalase 


CAXIV 


CA13; carbonic anhydrase 13 




pDp . porknn-iri rpHiipfaQp 1 • PTc; carhonvl reductase (TSTADPH) 


CBR3 


carbonyl reductase 3 


CBS 


cy stathionme-beta-syntnase; Hs. 84 1 5 2 ] 


CCAL1 


"CPDD; chondrocalcinosis 1 (calcium pyrophosphate-deposition disease, early 
onset osteoarthritis) 


CCAL2 


chondrocalcinosis 2 (calcium pyropnospnate-aeposition disease, wiinom 
osLeoaiiuriubj 


/ *i/""»T> T 1 

CL-BJL1 


M r>T7otpinp r>rininaatp-hpta Iva^p' o/vtonlasmic ( elutamine transaminase K, 
kyneurenine amino transferase)" 


CCO 


central core disease of muscle 


CCS 


copper chaperone for superoxide dismutase 


CDA 


Hs. 72924; CDD; cytidine deaminase 


CDC20 


"cell division cycle 20, S.cerevisiae homolog; p55CDC; protein kinase 
associated protein, similar to s. cerevisiae cen ui vision cycie proiciiib ^u^z,u dnu. 




HiA/icinTi n/rlp 9-HVp S (rhnlirip^terase-related cell division controller); 
CDC2L; CHED 


CDC47BPA 


MRCK; MRCKA; CDC42-binding protein kinase alpha (DMPK-like) 


CDC42BPB 


MRCKB; CDC42-binding protein lcinase beta (DMPK-like) 


CDC42GA1 


CDC42GA1 -PEN; CDC42 GTPase activating protein 1 


CDK10 


"PISSLRE; protein kinase, serine/threonine cdc2-related" 


CDK2 


Hs. 99981; cyclin-dependent kinase 2; Hs. 19192 


L/JJlvJ 


CyCllIl-U.CpCIlU.CIlL lVllldoC J 


CDK4 


PSK-J3; cyclin-dependent kinase 4 


CDK5 


Hs.2869; PSSAERE; cyclm-dependent Kinase d 


CDK5R1 


cyclm-dependent kinase 5, regulatory suoumt l (p :>->), L,uivDrJD, p^D, iNcioa, 
P 35nck5a" 


CDK5R2 


"cyclin-dependent kinase 5, regulatory subunit 2 (p39); cyclin-dependent kinase 

S iv»o-n let trim/ ciiVinnit 9 Tn^O^* n^O* n^QnolcSai" 
icgu.id.LUiy buumin jl yyoyj^ jjjv, pj^/iiuis-^ai 


CDK6 


cyclin-dependent kinase 6; Hs.38481; PLSTIRE 


CDK7 


Hs. 83088; CAK1; CDKN7; cyclin-dependent kinase / (nomolog oi A.enopus 

1VXV_/ X ,J OVJ.lv — CIV/ LI Vd-l.il iVlllClOV>^, U11V1 


CDK8 


cyclin-dependent kinase 8; K35 


CDK9 


CDC2L4; cyclm-dependent kinase 9 (CDC2-related Kinase), r 1 1 /vJLKii, i Aiv, 
C-2k 


CDKL1 


1 cyclm-dependent kmase-like 1 (CDC2-related kinase), lvivlAl^KJ^ 


CDKL2 


cyclm-dependent kmase-like 2 (CDC2-related lanase); JrDO, J<Jvl/UViKJi, cyclm- 
dependent kinase-like 2 (CDC2-related kinase) 


CDKN1A 


"cyclin-dependent kinase inhibitor 1A (p21, Cipl); Hs.74984; P21; CIP1; 
WAF1; SDI1; CDKN1; CAP20" 


CDKN1B 


"KIP1; P27KIP1; cyclin-dependent lcinase inhibitor IB (p27, Kipl)" 


CDKN1C 


"P57; KIP2; cyclin-dependent kinase inhibitor 1C (p57, Kip2)" 
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Tlocr**- infirm nf T?ii7vmP 


CDKN2A 


H/^<TM?*XTO. rt xTo1it-> ^AMon/lfanf Vinocp inViiVntrvr 9 A fmplanoma T)16 inhibits 
C^U Js^JN Z \ CyClin-QCpCilQCnL Kinase lnniUlLUl /-A ^iiiC/iaiiuiiia, piu, nmxuiio 

CDK4); CDK4I; MLM; Hs.1174; P16; INK4; MTS1; CMM2" 


CDKN2B 


"PI 5; MTS2; INK4B; cyclin-dependent kinase inhibitor 2B (pl5, inhibits 
CDK4)" 




"ESIK4C; cyclin-dependent kinase inhibitor 2C (pi 8, inhibits CDK4)" 


LJ JSJ.N jLyj 


"cyclin-dependent kinase inhibitor 2D (pl9 5 inhibits CDK4); INK4D" 




cvclin-denendent kinase inhibitor 3 (CDK2-associated dual specificity 

V Y Villi vivUwllvf-VllL JLVAlltVUV llllUVii'Wi ^ *-i " v j_ p/ 

phosphatase); KAP; CDI1 


CDOl 


cysteine dioxygenase type I; Hs.3229 


CDS1 


CDP-diacylglycerol synthase (phosphatidate cytidylyltransferase) 1 


CDS2 


CDP-diacylglycerol synthase (phosphatidate cytidylyltransferase) 2 


PPT 


Hs.99918; BSSL; carboxyl ester lipase (bile salt-stimulated lipase) 


CELL 


Hs 257; carboxyl ester lipase-like (bile salt-stimulated lipase-like) 


CEPT1 


cnoline/etnanoiaminepnospnon ansiex dt>c 


CES1 


PT700, nn-rUrtvi/ipcfpracf* i /m nn n n vtp/m a rrnnli a fffi serine esterase Ik 
v^xioZ; carDOxyiesLeiabc 1 ^iiiuiiuoyic/uiauiupiicigo o^iiaxw wolwu.^^ 

carboxylesterase 2 (liver); SES1; Hs.76688; HMSE; HMSE1 




"carboxylesterase 2 (intestine, liver); intestinal carboxylesterase; liver 
carboxylesterase-2; iCE; CE-2; hCE-2" 


CH25H 


cholesterol 25-hydroxylase; C25H 


CHAT 


choline acetyltransferase 


CHD1 


chromodomain helicase DNA binding protein 1 


CHD1L 


CHDL; CHD 1 L-PENDING; chromodomain helicase DNA binding protein 
1-like 


CHD2 


chromodomain helicase DNA binding protein 2 


CHD3 


chromodomain helicase DNA binding protein 3; Mi-2a 


CHD4 


chromodomain helicase DNA binding protein 4; Mi-2b 


CHDRL1 


CHDRL1-PEN; chlordecone reductase-like 1 


CHDRL2 


CHDRL2-PEN; chlordecone reductase-like 2 


CHDRL3 


CHDRL3-PEN; chlordecone reductase-like 3 


CHE2 


cholinesterase (serum) 2 


CHI3L1 


chitinase 3-like 1; HCGP-3P; GP39; YKL40; YKL-40 


CHI3L2 


chitinase 3-like 2 


CHIT1 


"chitinase 1; chitinase, chitotriosidase; CHIT-LSB; Hs.79115; CHIT" 


CHK 


Hs.77221; CKI; choline kinase 


CHKL 


choline kinase-like 


CHST1 


carbohydrate (chondroitin 6/keratan) sulfotransferase 1; C6ST; KSGal6ST 




carDonyorate ^cnonaroiiin o/Keraianj suiioxransierase z, 


CHST3 


carbohydrate (chondroitin 6/keratan) sulfotransferase 3; C6ST; carbohydrate 
^cnonaromn o/Keraianj suiiorransierase j 


Urlo 14 


carDonyaraxe ^iN-aceiyigiucosamine o-ljj suiioxiansierase 4, iij3^-oj^v_>iny-^^<-u- 
ST; N-acetylglucosamine 6-0-sulfotransferase;LSST 


CHUK 


conserved helix-loop-helix ubiquitous kinase; IKK1; NFKBIKA; IkBKA; IKK- 
alpha;TCF16 


CILP 


"cartilage intermediate layer protein, nucleotide pyrophosphohydrolase" 


CIT 


"CRIK; STK21; KIAA0949; citron (rho-interacting, serine/theorine kinase 21)" 


CKB 


"Hs.669; CKBB; creatine kinase, brain" 
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CKBE 


"creatine kinase, ectopic expression" 


CKBP1 


creatine kinase B pseudogene 1 




"rrpflti-np Vinaqp muscle* Hs 75635* CKJV1M" 


CKMT1 


"CKMT; UMTCK; creatine kinase, mitochondrial 1 (ubiquitous)" 


CKMT2 


Hs.oUoy 1; oMiLiv, creatine Kinase, miiocrioiiuiicti z, ^baiuuiii^iii.'j 


CKS1 


CDC28 protein kinase 1; Hs.77550; CKS1(S. cerevisiae Cdc28/Cdc2 kinase 
subunit) homolog- 1 


CKS2 


CDC28 protein kinase 2; Hs.83758; CKS1(S. cerevisiae Cdc28/Cdc2 kinase 
subunit) homolog-2 


CLCN1 


M/^~tT oi . ,^1-, i a nt,o«Mdi 1 oV*=»i ^fol mnoplp prTimn^pn di^p^se autosomal 
U.LC-1; cnloride cnannei i, siceieiai mubi/ie ^ i iiuiii&oii uib^aot, auwowmcu 

r\ nmin o-ntV 

U-vJllilUdllt J . 




"NPHT 2- chloride channel 5* Hs 3121: DENTS: nephrolithiasis 2 (X-linked, 
Dent disease)" 


CLK1 


CLK; CDC-like kinase 


CLK2 


CDC-like kinase 2 




"PT^P-liVp kinase 2 nseudosene" 


PT 1?"} 


PHP-like kinase 3 


CLN2 


"ceroid-lipofuscinosis, neuronal 2, late infantile (Jansl<y-Bielschowsky disease)" 


CLN3 


ceroia-lipotuscinosis, neuronal .3, juvenile ^r>cuicii, opiGiiiicyoA v ugi uio^aov;, 
H<; 77479* RTS" 

rib./ i ^ 1 y ■) xj j. u , , 


CLN4 


"ceroid-lipofuscinosis, neuronal 4 (Kufs disease)" 


CLPP 


CJpF (casemolytic protease, /\iJr-aepenaenL, proieuiyuu buuuun, i^. / 

It r\m 1 r\ cr " 
L1UJU1U1U& 


CLPS 


"Hs.1340; colipase, pancreatic" 


LLrA 


n PiiV5<r fp^Qpinnlvtip nrotease X E colfl homoloe: enerey-dependent regulator 
of proteolysis" 


pA/f a 1 

V^lVJL/\ 1 


"oViA/ma QP 1 ma<?t ppII" 


pivr A w 


rvtirlinp mononhosnhate-N-acetvlneuraminic acid hydroxylase 
f PMP-N-acetvlneuraminate nionooxv senase) 


CM A SI 


CYTIDINE 5-PRIME-MONOPHOSPHATE N-ACETYLNEURAMINTC 
ACID SYNTHETASE 


CNK 


cytokine-inducible kinase; FNK; PRK 




KSR; connector enhancer of KSR-like (Drosophila kinase suppressor of ras) 




"Hs 75062- 2' 3'-cvclic nucleotide 3 f nhosnhodiesterase" 




Pamosinemia fcarnosinase^ 


POT O 


rnllae-en-like tail subunit f single strand of homotrimer) of asymmetric 
acetylcholinesterase 


COMT 


Hs. 89893; catechol-O-methyltransferase; Hs.78534 


COX10 


cytochrome c oxidase subunit X (heme A: farnesyltransferase); Hs.77513 




nvtnrhrnme c oxidase subunit 1 1 


COX11P 


'Vvtochrorne c oxidase subunit 1 1 Dseudosiene" 


W/V 1 *J 


p\/"l"AplTro"mp c, oxidfi^p subunit 1 5 


COX17 


"COX17 (yeast) homolog, cytoclirome c oxidase assembly protein; human 
homolog of yeast mitochondrial copper recruitment gene" 


COX17P 


"COX17 (yeast) homolog, cytochrome c oxidase assembly protein, pseudogene" 


COX4 


Hs.686; cytochrome c oxidase subunit IV 


COX4P1 


COX4L1; cytochrome c oxidase subunit IV pseudogene 1 
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Description of Enzyme 


COX5A 


VA; COX; COX-VA; cytochrome c oxidase subunit Va 


Vw'V-'yvjri-i x 


cytochrome c oxidase subunit Va pseudogene 1 


COX5R 


Hs.1342; cytochrome c oxidase subunit Vb 


POXSRT 1 


cytochrome c oxidase subunit Vb-like 1 




cytochrome c oxidase subunit Vb-like 2 


COXSRT 1 


cytochrome c oxidase subunit Vb-like 3 


COX5RL4 


cytochrome c oxidase subunit Vb-like 4 


COX5BL5 


cytochrome c oxidase subunit Vb-like 5 


COX5BL6 


cytochrome c oxidase subunit Vb-like 6 


COX5BL7 


cytochrome c oxidase subunit Vb-like 7 


COX6A1 


COX6A; cytochrome c oxidase subunit Via polypeptide 1 


COX6A1P 


cytochrome c oxidase subunit Via polypeptide 1 pseudogene 


COX6A2 


cytochrome c oxidase subunit Via polypeptide 2 


COX6R 


Hs 83379; cytochrome c oxidase subunit VIb 




cytochrome c oxidase subunit VIb pseudogene 1 


COX6RP2 


cytochrome c oxidase subunit VIb pseudogene 2 


COX6BP3 


cytochrome c oxidase subunit VIb pseudogene 3 


COX6BP4 


cytochrome c oxidase subunit VIb pseudogene 4 


COX6C 


Hs.74649; cytochrome c oxidase subunit VIc 


COX6CP1 


cytochrome c oxidase subunit VIc pseudogene 1 


COX7A1 


cytochrome c oxidase subunit Vila polypeptide 1 (muscle); Hs.71883; COX7A 


COX7A2 


Hs.2321; cytochrome c oxidase subunit Vila polypeptide 2 (liver) 


COX7A3 


cytochrome c oxidase subunit Vila polypeptide 3 (liver) 


COX7B 


Hs. 75752; cytochrome c oxidase subunit Vllb 


COX7C 


Hs.3462; cytochrome c oxidase subunit VIIc 


COX7CP1 


cytochrome c oxidase subunit VIIc pseudogene 1 


COX7RP 


cytochrome c oxidase subunit VH-related protein 


COX8 


cytochrome c oxidase subunit VIII 


CP 


Hs. 10735; ceruloplasmin (ferroxidase) 


CPA1 


Hs.2879; CPA; carboxypeptidase Al (pancreatic) 


CPA2 


carboxypeptidase A2 (pancreatic) 


CP A3 


Hs.646; carboxypeptidase A3 (mast cell) 


CPB1 


carboxypeptidase Bl (tissue); Hs.56117 


CPB2 


carboxypeptidase B2 (plasma); CPU; carboxypeptidase U; Hs.75572; PCPB 


CPD 


carboxypeptidase D 




XxS. / JjDU, L/arDuxypcpiiuaoc d 


CPM 


Hs. 50997; carboxypeptidase M 


CPN1 


"carboxypeptidase N, polypeptide 1, 50kD; CrlNlil 


CPN2 


"ACBP; carboxypeptidase N 5 polypeptide 2 9 83kD; Hs.224o; argmme 
caruoxypcp Liud.be ^oarDUAypcpiiuadC in j 


CPO 


"Hq 89866' CPX' conronorDhvrinoffen oxidase fcoDronoiT>hvria, 
harderoporphyria); Hs.79904 n 


CPP 


ceruloplasmin (ferroxidase) pseudogene 


CPS1 


"Hs.50966; carbamoyl-phosphate synthetase 1, mitochondrial" 


CPT1A 


"CPU; carnitine palmitoyltransferase I, liver; CPT1-L; L-CPTl" 
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CPT1B 


"carnitine palmitoyltransferase I, muscle; M-CPT1; CPT1-M" 




1 • f^PTHI • PPTA^T?' rnrnitinp n a 1 mi itnvl transferase TT 




Cd.i DOXypcpLlUdoC JLi 


LKAl 


TJc 190/^8* PAT1 • nnrrntme a rervl transferase 


^JtsJyLJr 1 


r»/^11 cn^cin rpcnnncp mpHi^fnr nrntein 1 fdinvdrnnvrirnidinase-like IV DRP-ll 
DPYSL1; Hs.75079 


CRY1 


PHLL1 ; cryptochrome 1 (photolyase-like) 


CRY2 


crypto chrome 2 (photo lyase-like) 


CRYZ 


M Hs.83114; crystallin, zeta (quinone reductase)" 


CRYZL1 


"crystallin, zeta (quinone reductase)-like 1" 


CRYZP1 


"crystallin, zeta (quinone reductase) pseudogene 1" 


CS 


citrate synthase 


CSCI 


Corticosterone side-chain isomerase 


CSK 


Hs. 89756; c-src tyrosine kinase; Hs. 77793 


CSN1 


"casein, alpha; Hs.3155; CAS A" 


CSN10 


"casein, kappa; CSN3" 


CSN2 


"casein, beta; Hs.2242; CASB" 


CSNK1A1 


"Hs. 52195; casein kinase 1, alpha 1" 


CSNK1D 


"casein kinase 1, delta; Hs.75852; HCKID" 


CSNK1E 


"casein kinase 1, epsilon; Hs.79658; CKIe; HCKIE" 


CSNK1G2 


"casein kinase 1, gamma 2" 


CSNK1G3 


"casein kinase 1, gamma 3" 


CSNK2A1 


"Hs. 12740; casein kinase 2, alpha 1 polypeptide" 


CSNK2A1P 


"casein kinase 2, alpha 1 polypeptide pseudogene" 


CSNK2A2 


"Hs.82201; CSNK2A1; casein kinase 2, alpha prime polypeptide" 


CSNK2B 


"Hs.84316; casein kinase 2, beta polypeptide" 


CST 


cerebroside (3'-phosphoadenylylsulfate:galactosylceramide 3') sulfotransferase 


CTBS 


"CTB; chitobiase, di-N-acetyl-; Hs. 99889 


CTD 


Coats disease 


CTDP1 


"CTD (carboxy -terminal domain, RNA polymerase II, polypeptide A) 
phosphatase, subunit 1; FCP1; CTD (carboxy-terminal domain, RNA 

nnlvmprfi se TT nnlvnentirle rVhnsnnafase snbimit 1 11 
ijyjLy 11 1^1 dot' xx, ^j\Jiy ^j\^^Jti\X\^ xx j k^iiwojJiici.Lctov-', ouuuiiii, x 


V—- 1 XT 


TTq 10004* r»vstathifvna se fevstathirvt line cramma-lvase^ 
xxo . l JZs\J i -T) \*/y old-lllUJilcioG W'j o tci tin ui nil t/ gdiiiiiici ly ao^ j 


CTPS 


Hs.84112; CTP synthase 


CTRC 


"chymotrypsin C (caldecrin); caldecrin (serum calcium decreasing factor, 
elastase IV); CLCR" 


CTSD 


Hs. 79572; CPSD; cathepsm D (lysosomal aspartyl protease) 


CYBB 


"cytochrome b-245, beta polypeptide (chronic granulomatous disease); 

TT 00/"\'"7/J / — \ x"\ T~\ /^T»n 1 T»TT/^\"\7'II 

Hs. 88974; CGD; GP91-PHOX" 


CYP11B1 


"cytochrome P450, subfamily XIB (steroid ll-beta-hydroxylase), polypeptide 1; 
Jds.zolU; CYrilB 


CYP11B2 


"cytochrome P450, subfamily XIB (steroid ll-beta-hydroxylase), polypeptide 2; 
Hs.36986;CYPllB n 


CYP17 


"Hs.1363; cytochrome P450, subfamily XVII (steroid 17-alpha-hydroxylase), 
adrenal hyperplasia" 
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CYP19 


"cytochrome P450, subfamily XIX (aromatization of androgens); Hs.79946; 
aromatase" 


CYP21A1P 


"CYP21P; cytochrome P450, subfamily XXIA (steroid 21 -hydroxylase), 
polypeptide 1 pseudogene; CYP21A; cytochrome P450, subfamily XXI (steroid 
21 -hydroxylase) pseudogene; P450c21A" 


CYP21A2 


"CYP21; cytochrome P450, subfamily XXIA (steroid 21 -hydroxylase, 
congenital adrenal hyperplasia), polypeptide 2; Hs.49066; CYP21B; 
cytochrome P450, subfamily XXI (steroid 21 -hydroxylase, congenital adrenal 
hyperplasia); P450c21B" 


CYP24 


"cytochrome P450, subfamily XXIV (vitamin D 24-hydroxylase)" 


CYP27A1 


"CYP27; cytochrome P450, subfamily XXVIIA (steroid 27-hydroxylase, 
cerebrotendinous xanthomatosis), polypeptide 1; Hs.82568; cytochrome P450, 
subfamily XXVII (sterol 27-hydroxylase, cerebrotendinous xanthomatosis)" 


CYP27B1 


"PDDR; cytochrome P450, subfamily XXVIIB (25-hydroxyvitamin D-l-alpha- 
hydroxylase), polypeptide 1; VDR; VDD1; pseudo- vitamin D dependency 
rickets 1; CYP1; P450cl; VDDRI" 


CYP2C 


"Hs.703; cytochrome P450, subfamily IIC (mephenytoin 4-hydroxylase)" 


CYP2C10 


"cytochrome P450, subfamily IIC (mephenytoin 4-hydroxylase), polypeptide 
10" 


CYP2C18 


"CYP2C17; cytochrome P450, subfamily IIC (mephenytoin 4-hydroxylase), 
polypeptide 18; Hs.702; P450IIC17; cytochrome P450, subfamily IIC 
(mephenytoin 4-hydroxylase), polypeptide 17" 


CYP2C19 


"cytochrome P450, subfamily IIC (mephenytoin 4-hydroxylase), polypeptide 
19; P450IIC19" 


CYP2C8 


"cytochrome P450, subfamily IIC (mephenytoin 4-hydroxylase), polypeptide 8" 


CYP2C9 


"cytochrome P450, subfamily IIC (mephenytoin 4-hydroxylase), polypeptide 9; 
Hs.9669; P450IIC9" 


CYP2J2 


"cytochrome P450, subfamily IIJ (arachidonic acid epoxygenase), polypeptide 
2; Hs.30894 


CYP3A 


"CYP3; cytochrome P450, subfamily IIIA (niphedipine oxidase)" 


CYP3A3 


"Hs.73725; cytochrome P450, subfamily IIIA (niphedipine oxidase), 
polypeptide 3" 


CYP3A4 


"cytochrome P450, subfamily IIIA (niphedipine oxidase), polypeptide 4; Hs.45" 


CYP3A5 


"cytochrome P450, subfamily IIIA (niphedipine oxidase), polypeptide 5; 
Hs.146" 


CYP3A5P1 


"cytochrome P450, subfamily IIIA (niphedipine oxidase), pseudogene 1" 


CYP46 


"cytochrome P450, subfamily 46 (cholesterol 24-hydroxylase)" 


CYP4F3 


"LTB4H; cytochrome P450, subfamily IVF, polypeptide 3 (leukotriene B4 
omega hydroxylase); leukotriene B4 omega hydroxylase (cytochrome P450, 
subfamily IVF); Hs. 1 0 1 ; CYP4F" 


CYP51 


"cytochrome P450, 51 (lanosterol 14-alpha-demethylase); Hs.2379" 


CYP7A1 


"CYP7; cytochrome P450, subfamily VIIA (cholesterol 7 alpha- 
monooxygenase), polypeptide 1; Hs.1644; cholesterol 7-alpha-hydroxylase" 


CYP7B1 


"cytochrome P450, subfamily VIIB (oxysterol 7 alpha-hydroxylase), 
polypeptide 1" 


CYP8B1 


"cytochrome P450, subfamily VIIIB (sterol 12-alpha-hydroxylase), polypeptide 
1;CYP12" 


DAO 


Hs.2625; DAMOX; D~amino-acid oxidase 


DAPK1 


DAPK; death-associated protein kinase 1 
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DAPK3 


death-associated protein kinase 3 


DBH 


Hs.2301; dopamine beta-hydroxylase (dopamine beta-monooxygenase) 


DBT 


Hs.89685; dihydrolipoamide branched chain transacylase (E2 component of 
branched chain keto acid dehydrogenase complex; maple syrup urine disease); 
Hs.23443; Hs.89479 


DCI 


n Hs. 89466; dodecenoyl-Coenzyme A delta isomerase (3,2 trans-enoyl- 
Coenzyrne A isomerase)' 1 


JJCK 


Hs.709; deoxycytidine kinase 


DCI 


"Hs.23454; TYRP2; dopachrome tautomerase (dopachrome delta-isomerase, 

tvrn<si'np-T'p1atprl iTrofpin 0\ T-T*? ATIO^ 




He 76&Q4.- HPTVTP Hppminaqp 




Hirnptln^/'l^rcritiiTip HiTnptHvlmni'nrvlTvrlvnlnciP 1 * TYDAT-T' DFiATTT 
LiliiiV/Lii y idi till in it^ Liiiiiouii^y lcnniiiuiij' ui vjiu.ot< i, i_y_L_>'.riJL j. , xsjsjtxxxx 


DDAH2 


dimethylarginine dimethylaminohydrolase 2; DDAHII 


DDC 


Hs.475; dopa decarboxylase (aromatic L-amino acid decarboxylase) 


DDO 


D-aspartate oxidase 


DDOST 


dolichyl-diphosphooligosaccharide-protein glycosyltransferase; OST 


DDR1 


M NEP; CAK; EDDR1; NTRK4; PTK3A; PTK3A protein tyrosine kinase 3 A; 
neurotrophic tyrosine kinase, receptor, type 4; Hs.75562; neuroepithelial 
tyrosine kinase; cell adhesion kinase; trlcE; RTK6; epithelial discoidin domain 
receptor 1" 


JJDK2 


JN 1KKK3; llvl ; 1 YK.U1U; neurotrophic tyrosine Kinase, receptor-related 3 


DDT 


D-dopachrome tautomerase 


DDX10 


DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 10 (RNA helicase); HRH-J8 


DDX11 


DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 1 1 (S.cerevisiae CHLl-like 
helicase); CHLR1 


DDX12 


DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 12 (S.cerevisiae CHLl-like 
helicase); CHLR2 


DDX5 


"HLRl; G17P1; DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 5 (RNA 
helicase, 68kD)" 


DDX6 


"RCK; HLR2; DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 6 (RNA 
helicase, 54fcD)" 


DDX7 


"DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 7 (RNA helicase, 52kD) 
NOTE: Symbol and name provisional" 


DDX8 


DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 8 (RNA helicase); HRH1 


DDX9 


"DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 9 (RNA helicase A, nuclear 

TVTvT A "U ^.IZ r-. ^ TT"\. "K.TT"\TTTTIt 

DJNA helicase 11); NDHII 


DDX9P 


DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 9 (RNA helicase A) 
pseudogene 


DDXL 


"nuclear RNA helicase, DECD variant of DEAD box family" 


DECR 


"2,4-dienoyl CoA reductase" 


DFFB 


"DNA fragmentation factor, 40 lcD, beta polypeptide (caspase-activated DNase); 
DJN A fragmentation tactor, 40 kD, beta subunit; CAD; DFF2; CP AN; DFF40; 
DFF-40" 


DGAT 


diacylglycerol O-acyltransferase (mouse) homolog; ARGP1 


DGKA 


"DAGK1; diacylglycerol kinase, alpha (80kD); Hs.74044; DGK-alpha; DAGK" 


DGKB 


"DAGK2; diacylglycerol kinase, beta (90kD); KIAA0718" 


DGKD 


"diacylglycerol kinase, delta (130kD); DAGK4-PEN; KIAA0145; DGKdelta" 


DGKE 


"diacylglycerol kinase, epsilon (64kD); DAGK6; DAGK6-PEN" 
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"DAGK3; diacylglycerol lcinase, gamma (90kD); Hs.89462" 




"DGKETA- diacvlelvcerol kinase, eta" 




"Hiafvlcrlvrernl lcinase iota" 




n DAGT<C4' diacvlelvcerol kinase theta CllOlcD): diacylglycerol lcinase, delta 
(1 lOfcD); Hs.89979; DAGK; DAGK7" 


DGKZ 


"diacylglycerol kinase, zeta (104kD); DAGK5; DAGK5-PEN; hDGKzeta" 


DGUOK 


deoxyguanosine kinase; Hs.101519; dGK; Hs.77494 


DHCR24 


24-dehydrocholesterol reductase 


DHCR7 


7-dehydrocholesterol reductase 


DHFR 


Hs. 83765; dihydrofolate reductase 


DHFRP1 


Hs.73878; dihydrofolate reductase pseudogene 1 


DHFRP2 


dihydrofolate reductase pseudogene 2 


DHFRP4 


dihydrofolate reductase pseudogene 4 


DHODH 


Hs. 1 1 5 1 ; dihydroorotate dehydrogenase 


DHPS 


deoxyhypusine synthase; Hs.79064 


DIA1 


diapnorase \y\ AJJJblJ ^cytocnrome do reaucxasej 


DIA2 


Diaphorase-2 


DIA4 


"NMOR1; diaphorase (NADH/NADPH) (cytochrome b-5 reductase); NMORI; 
uiapnorase (^1N AUn/ in a i 1 1 j , iN/\X/^i ^ri menauiuiie uAiuuicuutidtic i, uiuaui 
inducible" 


DIFF6 


differentiation 6 (deoxyguanosine triphosphate triphosphohydrolase; KIAA0158 


DIOl 


i x i )\ i ; aeiOQinase, loaotnyionine, Type jl ? dljl, uiyiuAmc uciuuina&o tyy^ j- 
(selenoprotein)" 


T\T/'"\1 

DIOz 


ueioainase, loaomyronme type n, inyroxme uciuuiiidbc uypc xi, a^vl/az, 


DI03 


"TXDI3; deiodinase, iodothyronine type III; thyroxine deiodinase type III 
(selenoprotein)" 


DLAT 


Hs. 74642; DLTA; PDC-E2; dihydrolipoamide S-acetyltransferase 
(E2 component of pyruvate dehydrogenase complex) 


TNT TT^v 

DLD 


Hs./4ojd; LAD; JJl^lJJbi, uinyuroiipoamiae aenyarogenase ^xio component oi 
pyruvate dehydrogenase complex, 2-oxo-glutarate complex, branched chain 
keto acid dehydrogenase complex)" 


DLST 


Hs.401; DLTS; dihydrolipoamide S~succinyltransferase (E2 component of 

^-nxn-crlntfifatp cnmnlpx^ 

^ \J yv vv 1 LI I CI 1 CX\,\^ v^v/lllLJ l\^yv J 




dihvdrolinoamide S-succinvltransferase useudoorene (E2 comoonent of 
9-oxo-fliitarate conrnlex^ 


DMPK 


Drvf ■ DTVT1 * dv^tronhia mvotonica-nrotein kinase' dvstroDhia mvotonica 1 
(includes dystrophia myotonia protein lcinase); Hs.898 


DNA2L 


"DNA2 (DNA replication helicase, yeast, homolog)-like" 


DNASE1 


DNL1; deoxyribonuclease I 


DNASE1L1 


DNL1L; deoxyribonuclease I-lilce 1 


DNASE1L2 


deoxvribonuclease T~lilce 2 


DNASE1L3 


deoxyribonuclease I-like 3 


DNASE2 


"DNL2; deoxyribonuclease II, lysosomal; DNL; DNase II, lysosomal" 


DNMT1 


DNMT; DNA (cytosine-5-)-methyltransferase 1; Hs.77462; DNA 
methyltransferase 


DNMT2 


DNA (cytosine-5-)-methyltransferase 2 


DNMT3A 


DNA (cytosine-5-)-methyltransferase 3 alpha 
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DNMT3B 


DNA (cytosine-5-)-methyltransferase 3 beta 


DNPEP 


aspartyl aminopeptidase; DAP 


DNTT 


"TDT; deoxynucleotidyltransferase, terminal" 


DOK1 


docking protein 1 (downstream oi tyrosine kinase 1); pozdok 


DPAGT1 


-w— >_ -w-^v A jr**m pi^ -f — v T^v A y— «i HIA It'll "t 1 j 11 "XT J 11 * 1i „ ^ 

DPAGT; DPAGT2; dohchyl-phosphate alpha-N-acetylglucosammyltransferase 
i 5 Qoncnyi-pnospiidxe iN-aeeiyigiuoubainincpiiuapiiuLid.xioicicibc ^vjioin^vo-i~j: 
transferase); UGAT; dolichyl -phosphate alpha-N-acetylglucosaminyltransf erase 


DPEP1 


Hs.109; dipeptidase 1 (renal) 


jJJrJVLl 


aoiicnyi-pnospnate mannosyiiransieiase poiypepuue x, caiaiyuo buuuniL 


DrJVLz 


aoiiciiyi-pnospnaie mannosyixransierase polypeptide z, regulatory buumni 


JJrJrJ 


dipeptidylpeptidase III 


rMDT> A 

JJrr4 


xis.H-^yzo, ^uzo, AJJUrz, uipepnuy ipep Licidbc i v ^ujjzd, auciiubiiic 
deaminase complexing protein 2)" 


DPP 6 


Hs. 34074; DPPX; dipeptidylpeptidase VI 


DPYD 


dihydropyrimidine dehydrogenase 


DPYS 


dihydropyrimidinase; DHPase 


DPYSL2 


dihydropyrimidinase-like 2; DHPRP2; DRP-2; CRMP2 


DPYSL3 


dihydropyrimidinase-like 3; DRP-3 


DPYSL4 


ULIP4; dihydropyrimidinase-like 4 


DTYMK 


Hs.79006; deoxythymidylate kinase 


DUSP1 


HVH1; CL100; PTPN10; dual specificity phosphatase 1; MKP-1 


DUSP11 


PIR1; dual specificity phosphatase 11 (RNA/RNP complex 1 -interacting) 


DUSP2 


P AC- 1 ; dual specificity phosphatase 2 


DUSP3 


VHR; dual specificity phosphatase 3 (vaccinia virus phosphatase VH1 -related) 


DUSP4 


HVH2; dual specificity phosphatase 4; MKP-2 


DUSP5 


HVH3; dual specificity phosphatase 5 


DUSP6 


dual specificity phosphatase 6; MKP-3; PYST1 


DUSP7 


dual specificity phosphatase 7; MKP-X; PYST2 


DUSP8 


dual specificity phosphatase 8; HVH-5; HB5 


DUSP8P 


dual specificity phosphatase 8 pseudogene 


FYTT^PQ 

JLJKJ Ji v 


U.ud.1 bpcGlilGliy pnUbpildlabC y, IVllSJr^t, lYlJSJr-H- 


UvJ oil 


auai speciiiciiy pnospnaiase pseuciogene, n v jc±h 


T\T TT -1 
1> U 1 


au ijt pyropnospiidiase, xis.ozi u 


nvR T<T 1 A 


jlj i isj-v, u x xvtv i , iviiNxDri, auai-specmciiy tyrosine-^ x ^-pnospnoryiation 
regulated kinase; MNB; minibrain (Drosophila) homolog; Hs. 103 125 


DYRK1B 


dual-specificity tyi*osine-(Y)-phosphorylation regulated kinase IB 


DYRK2 


dual-specificity tyrosine-(Y)-phosphorylation regulated kinase 2 


DYRK3 


dual-specificity tyrosme-(Y)-phosphorylation regulated kinase 3 


T— \"\ "XT' A 

DYRK4 


dual- specificity tyrosme-(Y)-phosphorylation regulated kinase 4 


EBP 


CDPX2; emopamil-bmdmg protein (sterol isomerase); phenylalkylamme Ca2+ 
antagonist (emopamil) binding protein; chondrodysplasia punctata 2 (X-linked 
dominant); CPX; CPXD 


ECH1 


"enoyl Coenzyme A hydratase 1, peroxisomal" 


ECHS1 


"enoyl Coenzyme A hydratase, short chain, 1, mitochondrial; SCEH" 


EFNA1 


"EPLGl; ephrin-Al; LERK1; ECKLG; TNFAIP4; eph-related receptor tyrosine 
kinase ligand 1 (tumor necrosis factor, alpha-induced protein 4); B61" 
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EFNA2 


EPLG6; ephrin- A2; ELF-1; LERK6; eph-related receptor tyrosine kinase 
ligand 6 


EFNA3 


EPLG3; ephrin-A3; LERK3; eph-related receptor tyrosine kinase ligand 3; 
Ehkl-L 


EFNA4 


EPLG4; ephrin~A4; LERK4; eph-related receptor tyrosine ldnase ligand 4 


EFNA5 


EPLG7; ephrin-A5; Hs.37142; AF1; LERK7; eph-related receptor tyrosine 
kinase ligand 7 


EFNB1 


EPLG2; ephrin-Bl; LERK2; eph-related receptor tyrosine kinase ligand 2; Elk- 
L 


EFNB2 


EPLG5; ephrin-B2; Hs.30942; LERK5; eph-related receptor tyrosine ldnase 
ligand 5; Htk-L 


EFNB3 


EPLG8; ephrin-B3; eph-related receptor tyrosine kinase ligand 8; Hs.26988; 
LERK-8 


EHHADH 


Hs.1531; enoyl-Coenzyme A hydratase/3 -hydroxy acyl Coenzyme A 
aenyarogenase 


Jbir z Also 


MiVonrn+ir' t-ra-n cl cHi r\*n initi^finn ffirtnr 9-a1n!iR ldnase 1' PETC' ^A/RS' PERICl 

euicaryoiic irdiioidiiuii liniidLiuii idULui dijjiici Mimo^ x y,avu ) x ^— 
Wolcott-Rallison syndrome 


ELA1 


"Hs,21; elastase 1, pancreatic" 


ELA2 


"SERP1; elastase 2, neutrophil; Hs. 99863; serine protease" 


ELA3 


"elastase 3, pancreatic (protease E)" 


ELA3B 


elastase 3B 


ELANH2 


"EI; PI2; protease inhibitor 2 (anti-elastase), monocyte/neutrophil derived" 


ELL2 


"ELL-RELATED RNA POLYMERASE II, ELONGATION FACTOR" 


EMK1 


ELKL motif kinase 1 ; MARK2 




CIiCJ.OIlLlUlCd.bC vJ 


JDlNJL/^JvjrLri 


XJ/1N Ox^ 3 CllUUllUOlCdbC Vj-lilvC 1 




JCvlN vJ \-j -D , CllU.UllU.ClCdoC VJ illvU Z» 




"FTsJOIT 1 • ennlnQp 1 falnhaVlike 1 ■ H<? 675* enolase 1 falr>haV PPH- 
phosphopvruvate hydratase" 


ENOIP 


"enolase 1, (alpha) pseudogene" 




ris. / jo/j, enoiase z ? ^gamma, neuronal j 


EN03 


"enolase 3, (beta, muscle); Hs.99986; ENO-3; Hs.2645" 


ENPEP 


glutamyl ammopeptidase (ammopeptidase A); Hs.291; gploO 


EPHA1 


EPHT1; EphAl; EPH; EPHT; eph tyrosine kinase 1 (erythropoietin-producing 
hepatoma amplified sequence); ephrm receptor EphAl 


EPHA2 


ECK; EphA2; ephrin receptor EphA2; epithelial cell receptor protein tyrosine 

lS.llld.oC 


JC/JT x JLxA. J) 


Jj/lxVl, x-»pil^\.^j J~j i IV, XTI_/1N. 5 Cpil-llIVC LyiUolllC IvllldoC 1 ^llLlllldll ciiiuiyu 

kinase 1); ephrin receptor Eph A3 


EPHA4 


TYROl; EphA4; TYROl protein tyrosine kinase; Hek8; ephrin receptor EphA4 


EPHA8 


EEK; EphA8; eph-, elk-related tyrosine kinase; Hek3; ephrm receptor EphA8" 


EPHB1 


EPHT2; EphBl; eph tyrosine kinase 2; Elk; Hek6; ephrin receptor EphBl 


EPHB2 


DRT; ERK; EPHT3; EphB2; eph tyrosine kinase 3; developmentally-regulated 
eph-related tyrosine kinase; Hek5; Tyro5; EPHT3; ephrin receptor EphB2; elk- 
related tyrosine kinase 


EPHB3 


ETK2; EphB3; HEK2; eph-like tyrosine kinase 2 (human embryo kinase 2); 
Hek2; Tyro6; ephrin receptor EphB3 
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Tlp«f*i*inf inn of EnzvmG 


EPHB4 


HTK; EphB4; Hs.464; hepatoma transmembrane kinase; Tyrol 1; ephrin 
recepior x^pn-DH* 


T7DLTV 1 

ErJhLXl 


"^i^rAvi^l^ Ih^j^t-^Iqc^ 1 miWrkcrvmal ^vennhirrKeV TT«? R9689" EPHX' Hs 89649" 

epoxide nyuroiase x, miciu&uixidi ^Aciiuuiuuv-rj, n^.o/uoy, x_/x xx^v, xxo.u.xv^-t.^ 


tJDUVO 

ErHXz 


"TTo 1 1 1 • irlp Trvrrli*r\l 0 c<=* 0 r^/Xrvnl a cm if*" 
£1S. i LJj, cpOXICie IiyuiuidbC z,, cyiupidbimv-' 


T7T>A /TO A 

ErJVLzA 


•'on-iioiACT; nrAfrrpoon/p iTiA/rkpl nmi c hmp 9 T afrvra di^ea^e HaforinV EP^Mi2i 

epilepsy, prOgTCbblVC lliyOL/lVJllUb lypC Z,, J^cilUl a. uiooao^ yiai.ui.xii.jy ^ xrx^, 

MELF" 


EPR1 


^nPTia/-.+i^i" ^oll nrntpocp rpppntnr 1 • Th PT? _ 1 • pfTprtnr rell -nrotea°,e recentor 1 
exiecioi ceil protease reocpLor i, JC/i xv- i , ciicl/uji iycu piuLuaou j.^uwpLwi x 


JbrRb 


vJ/Yivo, V^-TXvo, glULdmy 1-pi Uiy I-lINXN.r\. bynuiciabc 




^rxoimrvrVhil 1-vproYlVlpQp- PPX-PF>J- FPO' FPP 

eosmopnn pcroxiudbc, x^x j\.-± x^in , 1^1 w, x-,x x 


hRr /U 


nmtpi-n rHcnltiHe icnmerflce related rrrotein f calcium-binding Drotein, 
intestinal -related) 11 


ESA4 


esterase A4 


ESAT 


esterase activator 


ESB3 


esterase B3 


T7 C T\ 

h,oL) 


tt 0 ooiqq. pctprcicp TiAfWrrm/l crh itafTiinne hvdrolase 

xiS.oZr 1 "j 5 CblCldbC Xv/ xUIIliy lgiuidiiiiuii& liyuxvjicvov' s 


ETFDH 


ETFQO; electTon-transferring-flavoprotem dehydrogenase 


EXOl 


HEX1; exonuclease 1 


EYA1 


BOR; eyes absent (Drosophila) homolog 1; branchiootorenal syndrome; 
Melnick-Fraser syndrome 


F2R 


coagulation factor II (thrombin) receptor, IK, trzK, r/vKi, ns.oDoo^, 

prOiedoC-dClXVdlCU. iCV/CpiUl 1 


ry 


"r»ncjmilcitmn fantnr TV frVla^ma rhrni rtbonla^tic comnonent Christmas disease, 
hemophilia B); Hs.1330; FIX; Factor 9; Factor IX" 


FAAH 


fatty acid amide hydrolase 


FACL1 


"fatty-acid- Co enzyme A ligase, long-chain 1; Hs. 89549; Hs.34" 


FACL2 


"FACL1; fatty-acid-Coenzyme A ligase, long-chain 2" 


FACL3 


"fatty-acid-Coenzyme A ligase, long-chain 3; ACS3" 


FACL4 


" fatty-acid-Coenzyme A ligase, long-chain 4" ' 


FACVL1 


"VLCS; VLACS; fatty-acid-Coenzyme A ligase, very long-chain 1" 


FADS1 


LLCDL1; linoleoyl-CoA desaturase (delta-6-desaturase)-like 1 


FADS2 


LLCDL2; linoleoyl-CoA desaturase (delta-6-desaturase)-like 2 




T T fTiT ^* 1i-nr\1pr4\/l_f^r\ A Hpcatnrace ^He1ta-^~He<;atiirace^«-1"iVe 3 

1 ,1 A / Ul iS) j U11U1CU}'I"V^U/Tl U-CbClLU.la.bC ^UClld-VJ-UCbalUI abC^ lllSA^ J 




UClLd-O XdLiy dVlU U-CbdLUldbC 


T7 ATT 
X^ Ail 


JX.S. / JO / J, XUlXldiyidOCLOdOCLdbC, XUllldl yidUClUdCCLdLC 


"RAF') 


xocdi duxiebion iviiidbc ucii du.iicbi\Jii lviiidbc, ucid, x xvxj ? jt x xvz/, jx-tvx iiv, 
CAK beta; proline-rich tyrosine kinase 2; CAKB" 


FARS1 


phenylalanine-tRNA synthetase 


FARSL 


phenylalanine-tRNA synthetase-like; CML33 


FASN 


fatty acid synthase 


FASTK 


Fas- activated serine/threonine kinase 


FBP1 


Hs.574; FBP; fructose-bisphosphatase 1 


FBP2 


,! fructose- 1 6-bisDhosnhatase 2" 


FDFT1 


farnesyl -diphosphate famesyltransferase 1; Squalene synthase 


FDH 


formaldehyde dehydrogenase 


FDPS 


"Hs. 99926; farnesyl diphosphate synthase (farnesyl pyrophosphate synthetase, 
dimethylallyltranstransferase, geranyltranstransferase); Hs.123; Hs.99866" 



-43- 



WO 03/027634 



PCT/US02/30249 



Name 


inscription oi jLuzynie 4 


FDPSL1 


"FPSL1; CHR39A; farnesyl diphosphate synthase-like 1 (farnesyl 
pyrophosphate syntnetase-iike i, cnoiesteroi-repressiuie proiem oy^j 


FDPSL2 


FPSL2; farnesyl diphosphate synthase-like 2 (farnesyl pyrophosphate 
synthetase-like 2) 


FDPSL3 


FPSL3; farnesyl diphosphate synthase-like 3 (farnesyl pyrophosphate 
synthetase-like 3) 


FDPSL4 


FPSL4; farnesyl diphosphate syntnase-lilce 4 (jarnesyi pyropnospnaxe 
synLncLdbc-iiivc h- j 


T7TYDQT < 


ttpqt ^- f^mpQvl HmVio^nhate qvnfhaqe-like 5 ( fames vl uvronhosphate 
synthetase-like 5) 


r uvviv 


Uo A07zL^- ADXT^' fprredoxin reductase 




-Fprrr»pVip1atfiQP fnrntnnnrrYhvriaY Hs 26 

lCIl vJO liC lflL CISC' ^ jJl. VJ LvJ fJWl J»/lljf L Itl J y J.J.v3.^-vy 




fprmpViplnta^p n^endoErene 


FEN1 


RAD2; flap structure-specific endonuclease 1; FEN-1; RAD2 (S. pombe) 
homolog 


FENL1 


flap endonuclease-like 1 


FER 


fer (fps/fes related) tyrosine kinase (phosphoprotein NCP94); TYK3 


FGFR1 


"fibroblast growth factor receptor 1 (fms-related tyrosine kinase 2, Pfeiffer 
syndrome); Hs.99988; H2; H3; H4; H5; CEK; FLG; FLT2; BFGFR; N-SAM; 
Hs.748 M 


FGFR2 


"fibroblast growth factor receptor 2 (bacteria-expressed kinase, keratinocyte 
growth factor receptor, craniofacial dysostosis 1, Crouzon syndrome, Pfeiffer 
syndrome, Jackson-Weiss syndrome); Hs.82775; BEK; JWS; CEK3; KGFR; 
1 Kl 4; 1 Kzd; xsC 1 1 , Lr JJ 1 , iv-bAJVi 


FH 


Hs .75653; fumarate hy dratase 


FIC1 


"BRIC; PFIC1; PFIC; benign recurrent intrahepatic cholestasis; progressive 
tamilial intrahepatic cholestasis i, Jtsyier disease, iaminai muanepatic 

pTinlpcita^i 5 ? 1 " 




flavin rprlnptaqp fNADPHl 


FT T1 


96085- FT T* fms-related tyrosine kinase 1 (vascular endothelial growth 
factor/vascular permeability factor receptor) 


FLT3 


STK1; fms-related tyrosine kinase 3 


FLT3LG 


Hs.428; fms-related tyrosine kinase 3 ligand 


FLT4 


fms-related tyrosine kinase 4; Hs. 74049; YEGFR3 


FMOl 


Hs.1424; flavin containing monooxygenase 1 


FM02 


Hs.80876; flavin containing monooxygenase 2 


FM03 


FMOII; flavin containing monooxygenase 3 


FM04 


Hs. 89763; FM02; flavin containing monooxygenase 4 


FM05 


Hs. 14286; flavin containing monooxygenase 5 


FNTA 


"farnesyltransferase, CAAX box, alpha; FPTA; PGGT1A; Hs.78630" 


FNTAL1 


"farnesyltransferase, CAAX box, alpha-like 1" 


FNTAL2 


"farnesyltransferase, CAAX box, alpha-like 2" 


FNTB 


"farnesyltransferase, CAAX box, beta; FPTB; Hs.276" 


FNTBL1 


"farnesyltransferase, CAAX box, beta-like 1" 


FOLH1 


FOLH; folate hydrolase 1 (prostate-specific membrane antigen); PSM 


FOLH2 


FOLHP; folate hydrolase 2; folate hydrolase pseudogene 


FPGS 


folylpolyglutamate synthase 
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FPGT 


GFPP; fucose-1 -phosphate guanylyltransferase 


FRK 


Hs. 89426; fyn-related kinase 


FTCD 


formiminotransferase cyclodeaminase 


FTHFD 


formyltetrahydrofolate dehydrogenase 


T7T ir~* A 1 
b ULAI 


IUCOSlUclSe, clipild. JLv 1, Uo&uc, iio.j /u 5 x. \j\^jt\. 


T7T jr~* AIT) 


"•Pn/-»r\oirl«a e<=» q1WI*>Q_T - 1 ti QQIIP "ncjPnfloP'Pne" 

IUCOSlUabc, aipild-JU- 1, LiooUC/ poC'Uu.ugv-'iiv^ 


FUCA2 


"fucosidase, alpha-L- 2, plasma 1 ' 


FUT1 


Hs. 69747; H; fucosyltransierase 1 (aipna (i 5 2) iucosyitransierase, Domuay 
phenotype included) 1 ' 


FUT2 


fucosyltransferase 2 (secretor status included); SE 


FUT3 


Hs.92753; LE; iucosyitransierase 3 (galactosiae j^j-j^-iucosyitranbiercibc, 
T pwk blood oroim includedV Hs 2527* Hs. 89742: Hs. 92752" 




"tr. 917V PD15- FCT3A* FUC-TIV' fucosyltransferase 4 (alpha (1,3) 
fucosyltransferase, myeloid-specific)" 


FUT5 


"Hs.32955; FUC-TV; fucosyltransferase 5 (alpha (1,3) fucosyltransferase)" 


FUT6 


"fucosyltransferase 6 (alpha (1,3) fucosyltransferase)" 


FUT7 


"fucosyltransferase 7 (alpha (1 ,3) fucosyltransferase)" 


rUlo 


"fnr»rkc\/lrr?mQfpra<;p R falnha fl 61 fucosvltransferaseV 


rUl7 


"fnpoQvltranQfpraqp 9 ffllnha (\ 3) fucosvl transferase): FUC-TIX" 




t?^q OTPacjp-artivatinp nrotein SH3 -domain-binding protein 




iin^PT- crinpnQp-6-nhoc:n>»ata<>e oatalvtic (srlvcoeen storage disease type I, von 
Gierke disease); Hs.242; GSDla" 


G6PD 


glucose-6-phosphate dehydrogenase; Hs.80206; G6PD1; Hs.1435 




rrliinr^of^-^-nlnncrVhatp HpVivHt'OCrP'nfl ^ft-lilCG 


vjrOi iv 


" rr1iir»riG<^-^_nhrkcrVh?}tnQP TPCTlllfltOTV CtSIF) 1 S»P" 


vJOr 1 I 


n crliir«ncp-.^_r»lTn<5riViatac;p trfiri^nort felucose^-DhosDhate) protein 1: GSDlb" 


G6PT2 


"glucose-6-phosphatase, transport (phosphate/pyrophosphate) protein 2; 

VJuU 1 0 


vJOX J. D 


" crlnr'ocp-^-riVjoQnViatnQp trnn ^nnrf rcrliioose) nrotein 3' GSDld" 


G7P1 


kinase-like protein 


GAA 


"Hs.1437; glucosidase, alpha; acid (Pompe disease, glycogen storage disease 

KrnP TTV 


O A Pi 1 


"pfo 7^^6R- frAD* crlntflmatp dprnrhoxvlase 1 fbrain 671cDV 




"TJp R0^69 ■ alntainate denarhoxvla^e 9 Tnancreatic islets and brain 651<DV 
Hs.1668" 


GAD 3 


glutamate decarboxylase 3 


GAK 


cyclin G associated kinase 


GALC 


galactosylceramidase (Krabbe disease); Hs.273 


GALE 


"galactose-4-epimerase, UDP-" 


GALGT 


"UDP-N-acetyl-alpha-D-galactosamine:(TS[-acetylneuraminyl)- 
galactosylglucosylceramide N-acetylgalactosaminyltransferase (GalNAc-T); 
betal ,4GalNAc-T" 


GALK1 


GALK; galactokinase 1 


GALK2 


Hs.99935; GK2; galactokinase 2 


GALNS 


"GAS; GALNAC6S; galactosamine (N-acetyl)-6-sulfate sulfatase (Morquio 
syndrome, mucopolysaccharidosis type IVA)" 
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Name 


Description of Enzyme 


GALNT1 


UDP-N-acetyl-alpha-D-galactosamine:polypeptide N- 
acetylgalactosammyltransierase 1 (GalNAc-11) 


GALNT2 


UDP-N-acetyl-alpha-D-galactosamineipolypeptide N- 

i t i i • 1, r» /-v /- y — t 1"KT A npO \ 

acetylgalactosammyltransierase 2 (GalN Ac- 1 2) 


GALNT3 


UDP-N-aceiyl-alpha~D-galactosamine:polypeptide N- 
acetylgalactosammyltransierase 3 (GalNAc-T3) 


GALNT4 


GALNAC-T4; UDP-N-acetyl-alpha-D-galactosamine:polypeptide N- 
acetylgalactosammyltransierase 4 (GalNAc-14) 


GALNT5 


GALNAC-T5; UDP-N-acetyl-alpha-D-galactosamine:polypeptide N- 
acetylgalactosammyltransierase 5 (GalNAc-15) 


GALNT6 


GALNAC-T6; UDP-N-acetyl-alpha-D-galactosamine:polypeptide N- 
acexyigaiaciosaimnyiiTanbiercibc o ^■ordiiNrvv -n-v 


PAT XTT"7 


T 1 1 W> T\T o 1 nVi q _1~^_{tq 1 ci r»"f"/-^ c a miTi p*nn1\mpnti np r\T- 

acetyl galactosaminyltransferase 7 (GalNAc-T7) 


GALT 


Hs. 75641; galactose- 1 -phosphate uridylyltransferase; Hs.56311 


GAMT 


guanidinoacetate N-methyltransferase 


GANAB 


"glucosidase, alpha; neutral AB" 


GANG 


"glucosidase, alpha; neutral C" 


GAPD 


Hs.74456; glyceraldehyde-3-phosphate dehydrogenase; GAPDH; G3PDH 


GAPDL1 


glyceraldehyde-3-phosphate dehydrogenase-like 1 


GAPDL10 


glyceraldehyde-3 -phosphate dehydrogenase-like 10 


GAPDL11 


glyceraldehyde- 3 -phosphate dehydrogenase-like 11 


GAPDL12 


glyceraldehyde-3 -phosphate dehydrogenase-like 12 


GAPDL13 


glyceraldehyde- 3 -phosphate dehydrogenase-like 13 


GAPDL14 


glyceraldehyde-3-phosphate dehydrogenase-like 14 


GAPDL15 


glyceraldehyde-3 -phosphate dehydrogenase-like 15 


GAPDL16 


glyceraldehyde- 3 -phosphate dehydrogenase-like 16 


GAPDL17 


glyceraldehyde-3 -phosphate dehydrogenase-like 17 


GAPDL2 


glyceraldehyde-3 -phosphate dehydrogenase-like 2 


GAPDL3 


glyceraldehyde- 3 -phosphate dehydrogenase-like 3 


GAPDL4 


glyceraldehyde-3 -phosphate dehydrogenase-like 4 


GAPDL5 


glyceraldehyde-3 -phosphate dehydrogenase-like 5 


GAPDL6 


glyceraldehyde-3 -phosphate dehydrogenase-like 6 

o y J Jr J o 


GAPDL7 


glyceraldehyde-3 -phosphate dehydrogenase-like 7 


GAPDL8 


glyceraldehyde-3 -phosphate dehydrogenase-like 8 


GAPDL9 


glyceraldehyde-3 -phosphate dehydrogenase-like 9 


GAPDP1 


glyceraldehyde-3 -phosphate dehydrogenase pseudogene 1 


GAPDP14 


glyceraldehyde- 3 -phosphate dehydrogenase pseudogene 14 


/""I A T»T 

GAPL 


GTPase activating protem-hke 


/•-i Ann 

GARS 


Hs. 75280; GlyRS; glycyl-tRNA synthetase 


s~\ a T> HP 

GAR I 


"phosphonbosylglycmamide formyltransferase, phosphonbosylglycmamide 
synthetase nhosnhoribosvlaiTiinoiiiiidazole synthetase* TTs 82285* PGFT" 
PRGS" 


GAT 


putative glycine-N-acyltransferase 


GATM 


glycine amidinotransferase (L-arginine: glycine amidinotransferase) 


GBA 


"glucosidase, beta; acid (includes glucosylceramidase); Hs. 80377; GLUC" 
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TVd Tin o 

name 


Description of Enzyme 


(TRAP 


"trliirnsiriasp lieta - acid oseudoffene" 


GBE1 


"Hs.1691; glucan (1,4-alpha-), branching enzyme 1 (glycogen branching 
pnTvmp Andersen disease erlvcoeen storage disease type IV)" 




glycine C- acetyl transferase (2-amino-3-ketobutyrate coenzyme A ligase); KBL 


GCDH 


Hs.63773; glutaryl-Coenzyme A dehydrogenase 


GCH1 


GTP cyclonydrolase i (dopa-responsive aystoniaj, fisavjjo / , vjv>xi, ^ uj, 


GCHFR 


GTP cyclohydrolase I feedback regulatory protein; p35; GFRP 


GCK 


"glucokinase (hexokinase 4, maturity onset diabetes of the young 2); Hs.1270; 
GK; CxLK; Hiv4; JN1JJJJM, ivlUUiz 


GCKR 


Hs.89771; glucokinase (hexokinase 4) regulatory protein 


GCLC 


"GLCLC; glutamate-cysteine ligase, catalytic subunit; Hs.16/3, CjrCb, <^1A>J_,, 
glutamate-cysteine ligase (gamma-glutamylcysteine synthetase), catalytic 
( /z.olcUj 


GCLM 


"GLCLR; glutamate-cysteine ligase, modifier subunit; Hs.89709; glutamate- 
cysteine ligase (gamma-glutamyicysxeme synmetabej, reguiauuiy yj\j.ois±-/j 


GCNT1 


iitt„ "70i. PTPMT. AT A rZr^T'") ■ XT A C^CWO ■ rrlnr'ncnmin^/l rNT-aPPtvl 1 trail ^fPTflSe 1 
MS./ol; U2vxIN 1; JN/V<jrv-> 1Z, iN/YLAjrlZ, glUOObdinniyi ^iN-ciL/CLyxj u anaicx aa^ x, 

pnrf ? fheta- 1 6-lsf-acetvl&lucosaminvltransferase): C2GnTL; C2GnT-L" 




»»xjo 0^4. TCrNT- NAGCT1- NACGT1' elucosaminyl (N-acetyl) transferase 2, 1- 
branching enzyme" 


GCNT3 


"glucosaminyl (N-acetyl) transferase 3, mucin type; C2GNT-M; C2GnTM" 


GCS1 


GCS1-PEN; Glucosidase I 


GCTG 


gamma-glutamylcyclotransferase 


GDA 


guanine deaminase 


GDH 


glucose dehydrogenase 


(TRPT1 

VJ JL X X L 


(-^ppnr. tin i ^74. QFAT' glutamine~fructose-6-phosphate transaminase; GFA 


vjx^xr x z, 


a1iitarnine-frucfosie-6-nhost)hate transaminase 2* GFAT2 

X IXLCllXllXXw XX Uv/lv/uv \J L/livyo UllUlv LI. c*x lutu iniiuuv J — •■*■ * *■ 




T-Ts 77719* ffamma-fflutamvl carboxylase 


GGH 


"GH; gamma-glutamyl hydrolase (conjugase, folylpolygammaglutamyl 
hydrolase)" 


GGPS1 


GGPPS; geranylgeranyl diphosphate synthase 1 


GGT1 


D22S672; D22S732; GGT; gamma-glutamyltransferase 1 


GGT2 


Hs.56312; GGT; gamma-glutamyltransferase 2 


GGT3 


gamma-glutamyltransferase 3 


GGTA1 


"GGTA; GLYT2; glycoprotein, alpha-galactosyltransferase 1" 


GGTA1P 


"GLYT3; glycoprotein, alpha-galactosyltransferase 1 pseudogene" 


GGTL1 


gamma-glutamyltransferase-like 1 


GGTL2 


gamma-glutamyltransferase-like 2 


GGTL3 


gamma-glutamyltransferase-like 3 


GGTLA1 


GGT-REL; gamma-glutamyltransferase-like activity 1 


GK 


Hs.1466; glycerol kinase deficiency 


GKP1 


glycerol kinase pseudogene 1 


GKP2 


Hs.2692; glycerol kinase pseudogene 2 


GKP3 


glycerol kinase pseudogene 3 


GKP4 


glycerol kinase pseudogene 4 


GKP5 


glycerol kinase pseudogene 5 
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Name 


uescripiion oi iLii/iyuue 


CjLA 


Ur/vi^/v, gaiactosiaase 5 aipna 


CjLBI 


gaiactosiciase, ueia i, ns. / yzzz 


GLDC 


"Hs.27; glycine dehydrogenase (decarboxylating; glycine decarboxylase, 
glycine cleavage system protein rj ^ 


GLDCr 


glycine aenyurogenase ^aecarooxyiase^ poeuuugcnc 


(jrLOl 


ris. /Dzu /, giyoxaiase i 


T "D A 1 

CjLRAI 


o l Jtixi, glycine receptor, aipna i ^oLaiuc uiocaoc/iiypcacis.pic;A.i.a, nian 
syndrome) ' ' 


GLRX 


Hs. 28988; glutaredoxin (thioltransf erase); GRX 


GLS 


fflutaminase 


GLUD1 


Hs. 77508; GLUD; glutamate dehydrogenase 1 


GLUD2 


Glutamate dehydrogenase-2 


GLUDP1 


glutamate dehydrogenase pseudogene 1 


GLUDP2 


glutamate dehydrogenase pseudogene 2 


GLUDP3 


glutamate dehydrogenase pseudogene 3 


GLUDP4 


glutamate dehydrogenase pseudogene 4 


GLUDP5 


glutamate dehydrogenase pseudogene 5 


GLUL 


glutamate-ammonia ligase (glutamine synthase); Hs.1717; GLNS 


GT T IT T 1 


glutamate-ammonia ligase (glutamine synthase) -like 1 


GLULL2 


glutamate-ammonia ligase (glutamine synthase)-like 2 


GLULL3 


glutamate-ammonia ligase (glutamine synthase)-like 3 


GLULP 


glutamate-ammonia ligase (glutamine synthase) pseudogene 


GLYD 


glycerate-2-dehydrogenase 


GMDS 


"GDP-mannose 4,6-dehydratase M 


GMPR 


guanine monophosphate reductase 


GMPR2 


guanosine monophosphate reductase 2 


n.i\/rpc 
IjrlVLro 


VjrlVXlT O-rDlN , guanine IllUIlUpilUbpilalC oyilLUCiabC 


IjrJLNJti 


f~±T 0"KTTh* T TT^T^ XT o r> /=»^t /I rrl i lPAcaminp-O-pnim ^m-q c^/TsI-^i r i p'f"\/lm ^titi nc^nnnp InnaciP 
I T 1 A v 1 N f , ? KJ Jul IN -aOCLyiglUOUoallllllC-j£-CpililCi doC/ IN-dUCiy llliaillUJoailllllt/ lvillaow 


GNPAT 


DHAPAT; dihydroxyacetonephosphate acyltransferase; DAP AT 


y^i"V TT\nn A 

GNPTA 


glucosamine (UDP-N-acetyl)-lysosomal-enzyme N-acetylglucosamme 
phosphotransferase (mucolipidoses II & III); mucolipidosis II; mucolipidosis III 


GNS 


Hs.2703; glucosamine (N-acetyl)-o-sulfatase (Sanfilippo disease IIID) 


GOT1 


UTT r" f\ f—t t i * t t ' A * *1 111/' i t 

"Hs.597; glutamic-oxaloacetic transaminase 1, soluble (aspartate 
ammoLransierd.be i j 


uU 1 Z 


Xlcj. / yD\Ju , glULallllU-UAaiUaOCLlt/ LI alio all 1111 do C llllLUL'llUlUJllal ^a&pal LaLC 

aminotransferase 2)" 


GOT2L1 


glutamic-oxaloacetic transaminase 2-like 1 


GOT2L2 


glutamic- oxaloacetic transaminase 2-like 2 


GOT2L3 


glutamic-oxaloacetic transaminase 2-like 3 


GPB 


"glycerol phosphatase, beta- 1 ' 


GPD1 


glycerol-3 -phosphate dehydrogenase 1 (soluble) 


GPD2 


Hs. 93201; glycerol-3 -phosphate dehydrogenase 2 (mitochondrial); Hs. 89720 


GPI 


glucose phosphate isomerase; Hs.944 


GPI1 


N-acetylglucosaminyl transferase component Gpil 


GPLD1 


glycosylphosphatidylinositol specific phospholipase Dl 


GPR3 


G protein-coupled receptor 3; ACCA; adenylate cyclase constitutive activator 
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Name 


Description of Enzyme 


CjrRKZL 


Vjr prOIClH- COUp ICQ recepiOr ivinase Z v l^lObUpilliaJ-insA; 3 urruvi- 


GrRK:> 


vjrivivj, vjr proiein-coupieu receptor Kindbc j 


(jrrRKo 


xj. s. /ozy /j vjxsjvo, vj proiein-coupieu. icucpLvji lvixia&C' u 


GrKlvoP 


ni"DT>T/'/CT • r»rn+pin r»r\ni-\lp»rl v^r»f : »i~\tr\T" VinciQf* ^ r>QPlirlnO'PnP* G TTTntftlTl-Ofyirnled 
vjrJrJKJLVOlj, VJ prOICin-COUpiCU iCUCpLUI IviliabC U p&CULlUgt/iic;, v_j pxuLV-/ixx vvju-jjav^vj 

receptor kinase 6 -like 


GPRK7 


G protein-coupled receptor kinase 7 


GPT 

VJ J_ X 


glutamic-pyruvate transaminase (alanine aminotransferase) 


GPX1 


Hs. 76686; glutathione peroxidase 1 


GPX2 


Hs.2704; GSHPX-GI; glutathione peroxidase 2 (gastrointestinal) 


GPX1 


glutathione peroxidase 3 (plasma); Hs.81477 


GPX4 

VJ X yvt 


Hs.2706; glutathione peroxidase 4 (phospholipid hydroperoxidase) 


GPX5 

VJA 


glutathione peroxidase 5 (epididymal androgen-related protein) 


GPX6 


glutathione peroxidase 6 (olfactory) 


GPX7 


glutathione neroxidase 7 


GPXP1 


GPXL1; glutathione peroxidase pseudogene 1 


GPXP2 


GPXL2; glutathione peroxidase pseudogene 2 


GRHPR 


GLXR; glyoxylate reductase/hydroxypyruvate reductase 


GSD1B 


glycogen-storage disease type lb 


GSD1C 


gly co gen-storage disease type lc 


GSE 


CD; Gluten-sensitive enteropathy (celiac disease) 


GSK1 


glycogen synthase kinase 1 


GSK2 


glycogen synthase kinase 2 


GSK3A 


glycogen synthase kinase 3 alpha 


GSK3B 


glycogen synthase kinase 3 beta 


GSPT1 


Gl to S phase transition 1; Hs.2707; GST1 


GSR 


glutathione reductase 


GSS 


Hs. 82327; glutathione synthetase 


GSTA1 


Hs. 100026; H-A; glutathione S-transferase Al; Hs.89552; Hs.99928 


GSTA2 


glutathione S-transferase A2; H-A; GST2 


GSTA3 


glutathione S-transferase A3 


GSTA4 


glutathione S-transferase A4 


GSTAP1 


glutathione S-transferase A pseudogene 1 


GSTAP2 


glutathione-S-transferase A pseudogene 2 


GSTM1 


Hs. 99859; MU; H-B; GST1; glutathione S-transferase Ml 


GSTM1L 


GST1L; glutathione S-transferase Ml -like 


GSTM2 


Hs. 73974; GST4; glutathione S-transferase M2 (muscle) 


UO 1 1Y1 D 


TJfo 900/^' O'slT^' rrl 1 1 ta t hi rvnf=> ^ fr^ncfRra cp \/['\ rhrnirA 

xio.zuuo, vjroij, giuiaLmone o-iransicrabe LxJLD ^Ulalll^ 


vjro l -LV1/+ 


TTc 10^076- rrlntathirvnp ^-trpncfpracp T-Tc R9S01 
rib. 1UJ y 1 glULaUllUIlC O-UallblCiabC IVJL'4-, rib. OZOj*! 


vJTo 1 1V1 D 


TTc T ^ ^\ ^ 9 ' rrlntcjthi/vn*^ Q—tfCfncfTavocp* A /T ^ 
Jib. / JOJZ, glULdLXllUIlC O- II allbxCI abC IVIJ 


vjro 1 r I 


rAJDiiijj, giuiaimone o-iransierase pi, iaxxy acia einyi esier syninase 111, jri, 
GST3 


GSTPP 


glutathione S-transferase pi pseudogene; GST3L; GSTPL 


GSTT1 


Hs. 77490; glutathione S-transferase theta 1 


GSTT2 


Hs. 1 5 8 1 ; glutathione S-transferase theta 2 


GSTTLP28 


P28; glutathione-S-transferase like 
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Name 


Description of Enzyme 


GSTZ1 


MAAI; glutathione S-transferase Zeta 1 (maleylacetoacetate isomerase) 


GTA 


GGTB1; galactosyltransferase activator 


GUCA1A 


GUCA1; guanylate cyclase activator 1A (retina); GUCA; GCAP; GCAP1 


GUCA1B 


guanylate cyclase activator IB (retina); GCAP2 


GUCA1C 


GCAP3; guanylate cyclase activator 1C 


GUCA2A 


GUCA2; guanylate cyclase activator 2A (guanylin); Hs.778; STARA 


GUCA2B 


guanylate cyclase activator 2B; uroguanylin 


GUCY1A2 


n GUClA2; guanylate cyclase 1, soluble, alpha 2; Hs.2685; GC-SA2" 




'T^TTrM A^- mifm\/latp rvela^p 1 soluble alnha 3* GC-SA3" 


GUCY1B2 


"guanylate cyclase 1, soluble, beta 2" 


GUCY1B3 


"GUC1B3; guanylate cyclase 1, soluble, beta 3; GC-SB3" 


GUCY2C 


GUC2C; guanylate cyclase 2C (heat stable enterotoxin receptor); guanylyl 
cyclase C; STAR 


GUCY2D 


"GUC2D; LCA; guanylate cyclase 2D, retina-specific (Leber congenital 
amaurosis 1); Leber congenital amaurosis; Hs.iy/4, <jtUU1A4, guanyiaie 

n vp1ncp 9Ti mpmlvrn-np Cretin a -^neciflcV LCA1' retGC" 




guanyiaie cyoiabe z-x^, vjrv^-.c 


uULYZr 


"ansmvlatp rvHa<?p ?F retinal- GUC2DL' GC-F' RetGC-2: guanylate cyclase 
2D-like, membrane (retina-specific) 11 


GUK1 


guanylate kinase 1 


GUK2 


guanylate kinase 2 


GULOP 


gulonolactone (L-) oxidase pseudogene; GLO; GULO 


GUSB 


"Hs.29 1 74; glucuronidase, beta" 




" r«-1 nr>i imn irlciCP l^p^td ^mrMlCP^ mnH 1 "fl PT nf 1 

giUCLirOIllLlaoC, UCla ^lllUUoC^ iiiVJUiiiwi ux 


GYS1 


Hs.772; GYS; glycogen synthase 1 (muscle) 


GYS2 


glycogen synthase 2 (liver) 


GZMA 


"CTLA3; granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine 
esterase 3); HFSP 


GZMB 


CTLA1; granzyme B (granzyme z, cytotoxic l -lympnocyte-associatea senne 
esterase IV CSPB' CCPP CGL-1* CSP-B" 


vJZjJ.V11V 


"crrciTT7\/mp TT (<ze*v\r\e* rirntpaQP oraiiT'vmp "V rrvntase TTV 'TRYP2" FCs 3066" 

PRSS; granzyme K (serine protease, granzyme 3); granzyme 3; tryptase IT 


GZMM 


MET1; LMET1; granzyme M (lymphocyte met-ase 1) 


H6PD 


hexose-6-phosphate dehydrogenase; glucose 1 -dehydrogenase 


HADH 


hydroxyacyl-Coenzyme A dehydrogenase 


HADH2 


"hydroxyacyl-Coenzyme A dehydrogenase, type II; ERAB" 


HADHA 


"hydroxyacyl-Coenzyme A dehydrogenase/3 -ketoacyl-Coenzyme A 
thiolase/enoyl-Coenzyme A hydratase (trifunctional protein), alpha subunit; 
Hs/75860; GBP" 


HADHAP 


hydroxyacyl-Coenzyme A dehydrogenase/3-ketoacyl-Coenzyme A 
thiolase/enoyl-Coenzyme A hydratase pseudogene (gastrin binding protein 

t\ c pi i rl r\ orPTi p i 


HADHB 

XXX XI /I X A — 9 


"hvdroxvacvl-Coenzvme A dehvdroeenase/3-ketoacvl-Coenzvme A 
thiolase/enoyl-Coenzyme A hydratase (trifunctional protein), beta subunit" 


HADHSC 


"L-3 -hydroxyacyl-Coenzyme A dehydrogenase, short chain; SCHAD" 


HAGH 


hydroxyacyl glutathione hydrolase 


HAL 


Hs. 89429; HIS; histidine ammonia-lyase 
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Name 


Description of Enzyme 


HAO 


"HAO-PEN; 3 -hydroxy anthranilate 3,4-dioxygenase" 


HAOl 


GOX1; hydroxy acid oxidase (glycolate oxidase) 1; GOX 


HARS 


Hs.2741; histidyl-tRNA synthetase 


HAS1 


HAS; hyaluronan synthase 1 


HAS2 


hyaluronan synthase 2 


HAS 3 


hyaluronan synthase 3 


HAT 


airway trypsin-like protease 


HAT1 


hi stone acetyltransf erase 1 


HBACH 


cytosolic acyl coenzyme A thioester hydrolase ■ 


HBOA 


HBOl; histone acetyltransferase 




C^C^xjt ■ hrJnpvtnphrrvmp n Qvntha^p iV/vto chrome c heme-lvase^ 




tt c oqccc. TTT<T0' hpmrvnoiptip cpII Innate* H<5 77058 




1-n i 1-1 +11-1 r*-f~in rTJnntltl rrtrvn rh CPC1 CP^ ' TTq 7Q " Til i 

nuniingiin ^xiunLingLuii uibcabcj, ns>./yj,/i, ±.± 


TTTN A pi 


"ppr^^T 1 • "hio+rvnp> r\e*c\rf>i\r] fiqp 1 ■ HT)1 * PPD3 f reduced notassium dependency, 
yeast, homolog)-like 1" 


rlDAtz 


nistone aeaceiyiase z 


HDAC3 


nistone aeaceiyiase o 




T_To 1/1 Ol « V>io+iHin^ F»r*OT"hf^"V"\/1 CI CP 
IIS. l^+Ol, nioLlU-lUC ClCOdl UvJAyiacsC 


TTT7 1 

rlH 1 


"NPP?* XTP-P?* TsTipmann-PiVk disease tvne O etrididvmal secretorv nrotein 
(19.5kD)" 


HELLS 


"helicase, lymphoid-specific; LSH" 


HEP27 


short-chain alcohol dehydrogenase family member 




"TTFT? A A* frTPa<2e human hmnnlno' of E roli e^ential cell cvcle nrotein Era" 


HEXA 


hexosaminidase A (alpha polypeptide) 


HEXB 


Hs.51043; hexosaminidase B (beta polypeptide) 


HGD 


"AKU; homogentisate 1,2-di oxygenase (homogentisate oxidase); HGO; 

TTq 1 S 1 1 "V Alrnntrvm rrifi 11 
ilo.UIlj, rAlOapiUllUI la. 


HGS 


human growth factor-regulated tyrosine kinase substrate; HRS; human growth 

f?i ptrrr-rpcyi ilatpH twn^inp 1n'na<iP Qiiht^lrfltp 

A.dOlVJA ALvgU-lClLLvLA ty 1 UOlllW IVi.lld-oV' o UUO LA CLL-V/ 


1 i 11 1 VI r\ -J U 


TYntativp oviVIotpHi ipfa<?p 

U LI Id 11 V C *JA-lLA\Jlt/LALALvlCloL^ 


WTR ATVR 
xii-D rVLJsry. 


^-h^/Hro-wi ^ohnfvratp n'phvrlroo'Pnfi Q.P 
j iiy lai Li a. y louuu L_y 1 ex Lt- nvvn^y lai l'^oiiclo^- 


TTTTsJT 


PT?T<TPX!m * hictirliTip triarl r^^lp^pntiHp-Hin^l1TlO• rvrotpin* nrofpin Icina^e O inhibitor 

JL lVlVv_. 1 N J.1 1 ? illoLlUilXW Li ICXKX AlLAOIC/L/LlU.C-L>lIIU.lJLlg LJl L/L^lll ? jJAVJLLvlAl AVlAAClO^/ V^- AAAAAAL/J. Lv/A 

1; PKCI-1 


HIPK3 


homeodomain-interacting protein kinase 3; PKY; DYRK6 


HK1 


Hs.75276; hexokinase 1 


WT<T9 
rilVZ 


nexoKinase z 


rlxvZJr 


nexoKinase z pseuuogene 


HK3 


Hs.94397; hexokinase 3 (white cell) 


HLCS 


holocarboxylase synthetase (biotm-fpropnonyl-Coenzyme A-carboxylase (ATP- 

hx/HrrtK/cincrM Ii'ctpiqp^- TTq 7Q^7^* TTP<s 
iiyuroiyoiiig^j iigo.c>c^ 9 lib. / yj / j , nv^o 


HMBS 


Hs.82609; UPS; PBGD; hydroxymethylbilane synthase 


T-T A A f^r T 


3-hydroxy-3-methylglutaryl-Coenzyme A lyase 
(hydroxymethylglutaricaciduria); Hs.831; HL 


HMGCR 


3-hydroxy-3-methylglutaryl-Coenzyme A reductase 


HMGCS1 


Hs.21808; HMGCS; 3-hydroxy-3-methylglutaryl-Coenzyme A synthase 1 
(soluble) 
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Description of Enzyme 


HMGCS2 


3-hydroxy-3-methylglutaryl-Coenzym^ A synthase 2 (mitochondrial) 


HMOX1 


Hs.75967; heme oxygenase (decycling) 1 


HMOX2 


Hs. 83853; HO-2; heme oxygenase (decycling) 2 


HNK-1ST 


HNK-1 sulfotransferase 


HNMT 


histamine N-methyltransferase 


rxrXJ 


We SQR^I* PPTV zl_n\/Hrr*Tf\/n1npri\/lTwriivfltp Hirocvp'PriacjP 


rlrLrJJ 


1-i\r/^rAvimmc+a rrl anrlin /"Ip'h'uHT'r^crpnoop 1 S-f7\TAT^M 

nyor oxypr uoLagiaiiuiii uciiyui u^ciiabc u v v - L>1 - r * J - / / 


TTT)\T 

Mr IN 


"l-^rAa-i-r-i /'tvancmprnKrcinp nrnfpqCP QPrinP 1Y R9^' TTVTPR SI S 1 * HcDSTn" 
nepSin ^XranbniCXQuiallC piUlCdbC, bCHHC l^, xxo.o^.j, j.ivxj. iwui, nupoui 


UT)T?T1 

rll K 1 1 


TTc 89^14- WPPT- TTOPPT* nvr>mr an thin p nhn<?nh or ibnsvltransf erase 1 fLesch- 
Nyhan syndrome) 


HPRT2 


hypoxanthine phosphoribosyltransferase 2 


HPRTP1 


hypoxanthine phosphoribosyltransferase pseudogene 1 


HPRTP2 


hypoxanthine phosphoribosyltransferase pseudogene 2 


HPRTP3 


hypoxanthine phosphoribosyltransferase pseudogene 3 


HPRTP4 


hypoxanthine phosphoribosyltransferase pseudogene 4 


HPSE 


HP A; HSE1; heparanase 


HRMT1L1 


"HMTl (hnRNP methyltransferase, S. cerevisiae)-like 1; PRMT2" 


HRMT1L2 


"HMTl (hnRNP methyltransferase, S. cerevisiae)-like 2; HCP1; PRMT1" 


HS3ST1 


heparan sulfate (glucosamine) 3-O-sulfotransferase 1 


HS3ST2 


heparan sulfate (glucosamine) 3-O-sulfotransferase 2 


HS3ST3A1 


heparan sulfate (glucosamine) 3-O-sulfotransferase 3A1 


HS3ST3A2 


heparan sulfate (glucosamine) 3-O-sulfotransferase 3A2 


HS3ST3B1 


heparan sulfate (glucosamine) 3-O-sulfotransferase 3B1 


HS3ST3B2 


heparan sulfate (glucosamine) 3-O-sulfotransferase 3B2 


HS3ST4 


heparan sulfate (glucosamine) 3-O-sulfotransferase 4 


HS6ST 


heparan-sulfate 6-sulfotransferase 


HSA9947 


putative ATPase 


HSCR2 


HSCR; Hirschsprung disease 2 


HSD11B1 


HSD11; HSD11B; hydroxy steroid (11 -beta) dehydrogenase 1 


HSD11B2 


hydroxy steroid (1 1-beta) dehydrogenase 2 


HSD17B1 


HSD17; EDHB17; EDH17B2; hydroxysteroid (17-beta) dehydrogenase 1 


HSD17B2 


Hs.181; hydroxysteroid (17-beta) dehydrogenase 2 


rioL' l / dj 


rib.H- / /, Liy uruxybicroiu /-ucidj uciiyuiugciiabc d 


HSD17B4 


hydroxysteroid (17-beta) dehydrogenase 4 


HSD17B5 


hydroxysteroid (17-beta) dehydrogenase 5 


HSD17BP1 


HSD17; EDHB17; EDH17B1; hydroxysteroid (17-beta) dehydrogenase 
pseudogene 1 


HSD3B1 


"Hs.38586; HSDB3; HSD3B; hydroxy-delta-5-steroid dehydrogenase, 3 beta- 

dxlU. btCXUlU UClla-lbUIIlCIcibC 1 




liy Ul UAy-UCl Id- J -oLCIUlLl UCIiyLlIUgCIld.bC, O UCLd - dllLl bLCIUlU. UClld -ioUlXlCldbC Z. 




"WSITj'^'R^-.T hvrlrnw-rlpltn-^-Qfpmirl rlpn\/Hrr\crprmcp ^ hpta- f~Y97Y crinnt 
IlOJL' JXjJ3-XjOJ3, liy UIUA.y-UClld-.J-blClU'lU U.CIiyU.I\JgCIldbC, O UCla- v-'V^ / J } gldllL 

cell hepatitis, neonatal" 


HSD3BP1 


"hydroxy-delta-5-steroid dehydrogenase, 3 beta, pseudogene 1" 


HSD3BP2 


n hydroxy-delta-5-steroid dehydrogenase, 3 beta, pseudogene 2" 


HSD3BP3 


"hydroxy-delta-5-steroid dehydrogenase, 3 beta, pseudogene 3 M 


HSD3BP4 


"hydroxy-delta-5 -steroid dehydrogenase, 3 beta, pseudogene 4" 
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Descrintion of Enzvmc 


riuJJjDi J 


'Mwdrnxv-rleltfi- 5 -steroid dehydrogenase 3 beta nseudoeene 5" 


rl 1 KJis- 


^-Vi\/HrnY\7frvntaminp f^erntcrmn^ oxv&enase regulator 


11 1 Jtv / 


TTc 7^7^0* S-Vivdrnxvtrviitainine (serotonin^ recentor 7 (adenylate cyclase- 
coupled) 


HU-K5 


lysophospholipase-like 


HYAL1 


hyaluronoglucosaminidase 1; LUCA1; HYAL-1 


HYAL2 


LUCA-2; hyaluronoglucosaminidase 2 


HYAL3 


hyaluronoglucosaminidase 3; LUCA-3; LUCA14; Minnal4 


HYL 


HYL-PEN; hematopoietic consensus lyrosine-lacking kinase 


IARS 


Hs. 89412; ILRS; isoleucine-tRNA synthetase; Hs.78770 


IBD1 


inflammatory bowel disease 1; Crohn disease 


IBGC1 


idiopathic basal ganglia calcification 1; BGCI; IBGC; Fahr disease 


ICB-1 


basement membrane-induced gene 


IDH1 


"isocitrate dehydrogenase 1 (NADP+), soluble" 


IDH2 


"Hs. 105969; isocitrate dehydrogenase 2 (NADP+), mitochondrial" 


IDH3A 


isocitrate dehydrogenase 3 (NAD+) alpha 


IDH3B 


isocitrate dehydrogenase 3 (NAD+) beta 


IDH3G 


isocitrate dehydrogenase 3 (NAD+) gamma 


IDI1 


isopentenyl diphosphate delta isomerase 


IDO 


"Hs.840; indole 2,3-dioxygenase" 




iduronate 2-sulfatase (Hunter svndromeV Hs. 79285: SIDS 


IDSP1 


IDS2; iduronate 2-sulfatase pseudogene 1 


IDUA 


iduromdase, alpha-L-; Hs.o9ooU 


IKBKAP 


"inhibitor of kappa light polypeptide gene enhancer in B-cells, kinase complex- 
associated protein; llvAl 


IKBKB 


"inhibitor of kappa light polypeptide gene enhancer in B-cells, kinase beta; 

Ti7T/o. XTT7VDT1VD ■ TT/'TT' l-,dfn " 

IJvlvZ; JNrlsJ3lJsJt> 5 llvlv-Deta 


IKBKG 


"inhibitor of kappa light polypeptide gene enhancer in B-cells, kinase gamma; 
NisMO; livlv- gamma 


TT 1 *~t 

IJL17 


ClJLAo; mterieuKin 1/ (cytotoxic 1 -lympnocyte-associatea serine esterase o^, 
Hs 41724 


TT 


"inrerlenlcin enhancer binding factor 3 90kD* TVT-nhase nhosnhonrotein 4' NF90* 
MPP4; DRBP76; NFAR- 1 ; MPHOSPH4; MMP4" 


ILK 


integrin-linked kinase; Hs.6196 


ILVBL 


AH AS; ILV2H; ilvB (bacterial acetolactate synthase)-like 


IMPA1 


IMP A; inositol(myo)-l(or 4)-monophosphatase 1 


IMPA2 


inositol (myo)- 1 (or 4)-monophosphatase 2 


IMPDH1 


Hs.850; IMP (inosine monophosphate) dehydrogenase 1; sWSS2608 


IMPDH2 

J_L VAX i-/-L J-iw 


Hs 75432* TIVTP (inosirie mononhosnhate^ dehydrogenase 2 


TMPDHL1 

XJ.YJLL -L-'-L JLJ_/ X 


TIVTP finn^ine m on onho^n Viatel dehvdro£renase-1ike 1 

1.1YA.A I lllvJOlllv lilX^llv/JL^llVJO LyllCtLw 1 VJ-^/llJr ClJ. VJ^V^llClOV^ 111VW X 


TTsTDO 


"rDO* inrlnleamine-nvrrole 9 ^ dinxvpena^e" 

-L-L/V-/, 111L4.VJ1V./CH AlillV^ UyilVJlv jLj j-J \-ll.VJjr^y £j wllCiOv^/ 


INMT 


ndolethylamine N-methyltransferase; thioester S-methyltransferase-like; 
indolethylamine N-methyltransferase 


INPP1 


inositol polyphosphate- 1 -phosphatase; Hs.32309 


INPP3 


inositol polyphosphate-3 -phosphatase 


INPP4A 


INPP4; inositol polyphosphate-4-phosphatase 
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L\ 0.111 


Description of Enzyme 


TXTPPAR 

UNIT JlHtLj 


"inositol nolvnhosDhate-4-phosphatase, type II, 105kD" 




"inositol trisnhosnhate-5 -phosphatase, 40kD: inositol polyphosphate-5- 
phosphatase, 40kD" 


INPP5B 


"inositol polyphosphate-5 -phosphatase, 75kD" 


INPP5C 


"inositol polyphosphate-5 -phosphatase, 120kD M 


INPP5D 


"inositol polyphosphate-5-phosphatase, 1451cD; SHIP; hp51CN M 


rvrpPT 1 


Uc 7S^^9- inositol nob/phosphate phosphatase-like 1; SHIP2 


rr\rz a P9 


TO motif containing GTPase activating protein 2 


IRAK-M 


interleukin-1 receptor-associated kinase M 


IRAKI 


mterleukm- 1 receptor-associatea Kinase, iiv/vlv, reiie ^l^iubupiiiiaj iiuiiiuiug, 

pcnc „ _ 


TP AT^O 


infprlenkin-l recentor-associated kinase 2: IRAK-2 


TTT^ 
1 1 JLv 


TT ? -inducible T-cell kinase- EMT; T-cell-specific tyrosine kinase; homolog of 
mouse T-cell itk/tsk tyrosine kinase; PSCTK2 


ITPA 


inosine triphosphatase (nucleoside triphosphate pyrophosphatase) 


ITPK1 


"inositol 1,3,4-trisphosphate 5/6 kinase" 


ITPKA 


"Hs.2722; inositol 1,4,5-trisphosphate 3-kinase A M 


ITPKB 


"Hs.78877; inositol 1,4,5-trisphosphate 3-kinase B" 


IVD 


Hs.77510; isovaleryl Coenzyme A dehydrogenase 


JAK1 


JAK1 A; Janus kinase 1 (a protein tyrosine kinase) 


JAK2 


Janus kinase 2 (a protein tyrosine kinase) 


JAK3 


"Hs.99877; L-JAK; Janus kinase 3 (a protein tyrosine kinase, leukocyte)" 


JTK5A 


JTK5 A protein tyrosine kinase 


JTK5B 


JTK5B protein tyrosine kinase 


KAPPA 


"Kappa transcript, coding region similar to kinases" 


KAR 


Aromatic alpha-keto acid reductase 


K AP9 


Ivsvl-tRNA synthetase 


K ATTT 


lcvnurenine aminotransferase II 


K A TXT A 1 


Vatanin n60 ( ATPase- containing} subunit A 1 


TCTYR 

XVJL/Xv 


kinase insert domain recentor fa tvne III receptor tyrosine kinase); Hs. 12337; 
FLK1; VEGFR2 


KHK 


ketohexokinase (fructokinase); Hs.81454 


KIAA0566 


" ATP#; ATPase type IV, phospholipid transporting (P-type) (putative)" 


KIAA0611 


" ATP#; ATPase type IV, phospholipid-transporting (P-type),(putative)" 


KIAA0660 


G3BP2; Ras-GTPase activating protein SH3 domain-binding protein 2 


KTA A0901 


TTF)AC6* hi stone deacetvlase 6 


KIAA0928 


helicase-moi 


Klrz 


UIN A-aepenaeni protein Kinase caiaiytic suDuniL-inLerdtimg proicm z 


VT 77" /T 

IvJULvo 


rixooV, KauiKrem o ^neuiosin, zyme^, proiease, serine, j ^neurubiii^, piuicdfac 
M" 


KLK7 


"PRSS6; kallilcrein 7 (chymotryptic, statum comeum); SCCE; protease, serine, 
6 (chymotryptic, stratum comeum)" 


KMO 


lcynurenine 3-monooxygenase (kynurenine 3 -hydroxylase) 


KNPEP 


lysyl aminopeptidase (aminopeptidase Co) 


KSR 


KSR1; kinase suppressor of ras 


KWE 


keratolytic winter erythema (Oudtshoorn skin disease) 
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KYN 


KYN-PEN; kynureninase 


KYNU 


kynureninase (L-kyxLurenine hydrolase) 


LAP70 


"apyrase, lysosomal" 


T AR GE 


like-glycosyltransferase; KIAA0609 


T ARS 


leucyl-tRNA synthetase 


T A 9 


lipoic acid synthetase 


T PAT 


Hs.23513; lecithin-cholesterol acyltransferase; Norum disease; fish-eye disease 


T PR? 


"KIAA0526; serine palmitoyltransferase, subunit IP 


T PK 


Hs. 1 765 ; lymphocyte-specific protein tyrosine kinase 


LCT 


Hs 2251; lactase 


LDHA 


Hs 2795; lactate dehydrogenase A 


T DHAL1 


lactate dehydrogenase A-like 1 


LDHAL2 


lactate dehydrogenase A-like 2 


t DHAL3 


lactate dehydrogenase A-like 3 


LDHAL4 


lactate dehydrogenase A-like 4 


LDHAL5 


lactate dehydrogenase A-like 5 


LDHB 


Hs.74545; lactate dehydrogenase B 


LDHBL1 


lactate dehydrogenase B-like 1 


LDHBP 


LDHBL2; lactate dehydrogenase B pseudogene 


LDHC 


Hs. 99881; lactate dehydrogenase C; Hs.511 


LIG1 


"Hs.1770; ligase I, DNA, ATP-dependent M 


LIG2 


"ligase II, DNA, ATP-dependent" 


LIG3 


"Hs. 100299; ligase III, DNA, ATP- dependent" 


LIG4 


"ligase IV, DNA, ATP-dependent" 


LIM 


ENH; LIM protein (similar to rat protein kinase C-binding enigma) 


LIMK1 


LIMK; LIM domain kinase 1; Hs.36566; LIM motif-containing protein kinase 


LIMK2 


LIM domain kinase 2 


LIPA 


"Hs.85226; lipase A, lysosomal acid, cholesterol esterase (Wolman disease)" 


LIPB 


"lipase B, lysosomal acid" 


LIPC 


"Hs.9994; lipase, hepatic; HL" 


LIPE 


"lipase, hormone-sensitive; HSL" 


LIPF 


"HGL; HLAL; lipase, gastric" 


LIPG 


"EL; EDL; lipase, endothelial" 


LKR/SDH 


lysine-ketoglutarate reductase /saccharopine dehydrogenase 


LNPEP 


leucyl/cystinyl aminopeptidase (oxytocinase); CAP; PLAP 


LOAD 


late-onset Alzheimer disease susceptibility 


LON 


"LON-PEN; Lon, ATP-dependent protease (homolog of bacterial Lon)" 




1 JL o . / 7 Z, JTj lyoyi UAlUdoC 


T DYT 1 


T r^i^VT * 1t/c^/1 hyi r\c\ cp-1 il^T 3 1 
ju/wyvJLj, iy£>yi ua.ilicioc-iii\.c i 




IvqvI nvi'HaQP'-liVp 9- W9Q-14 


LPAAT- 
BETA 


lysophosphatidic acid acyltransferase beta 


LPL 


lipoprotein lipase; Hs.83122; LIPD 


LPO 


lactoperoxidase; SPO; salivary peroxidase 


LRAT 


lecithin retinol acyltransferase (phosphatidylcholine-retinol O-acyltransferase) 
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LSFC 


"Leigh syndrome, French-Canadian type (cytochrome oxidase deficiency)" 




LSK-PEN; leukocyte carboxyl-terminal src kinase related gene 


LSS 


"lanosterol synthase (2,3-oxidosqualene-lanosterol cyclase); OSC" 


LTA4H 


Hs.81 1 18; leukotriene A4 hydrolase 


LTB4HD 


LTB4HD-PEN; leukotriene B4 12-hydroxydehydrogenase 


LTC4S 


Hs.456; leukotriene C4 synthase 


T TIT" 


riS.ZIU, l yjs.1, leuitocyie lyiosine isjndfc>c 


LYPLA1 


lysophospholipase I; LPL1; APT-1; hLysoPLA 


LYPLA2 


lysophospholipase II; APT-2 


MACS 


"Hs. 75607; 80K-L; MARCKS; myristoylated alanine-rich protein kinase C 
substrate (MAKLKo, oujlv-jlj 


A K A OCT 1 


»rw-«n«if.fAX7lqfo^ olani-np r-ir»V» rvrrvhs»in ViriSIQP f QllVlQtrPltP fA/T A Tl C*JC S ROTC-L^-Hke 

myi lStoyiateQ aianine-rion protein jviiidoc ouuoiiciic ^■ LVj - r * j - vv -'- L *- i - j 3 ( - }kj± ^~ iiavv 
1" 


MAK 


male germ cell-associated kinase 


MAN1A1 


"mannosidase, alpha, class 1A, member 1" 


IVLAJN 1 AZ 


M A/fA7sI1"R" iTiQ-nnncifljicp altVha p.1a<N<; 1 A member 2" 


A if A "NT 1D1 

MAIN 1 r> 1 


M AyfA~\TA T7T? • monTinoiHcicf* 5i1"nVi5i p1^qq 1R ITlPinhpf 1" 


TV yf A "KTO A 1 

MAIN zA I 


>VI r\ iy/\Z 3 rlS./jZyO, lllarilluoltlclbCj dipild type -i-J-? llo. JZiyuj 


A /T A "TvTO A O 

MAJNZAZ 


mannosioase, arpna, oidoo zn., mcinucx z,, iiidiuiui>iu.d&c; 5 dipim Lypt' aa 
MANA2X" 


MAN2B1 

IVll VI > ,iT « .1 ■ * i- 


"MANB; Hs. 89432; mannosidase, alpha B, lysosomal; LAMAN; Hs.375" 


MAN2C1 


"MANA1; MANA; mannosidase, alpha A, cytoplasmic" 


MANBA 


"mannosidase, beta A, lysosomal" 


iviAiNrsrs 


IUariI±UMU.aoC, UCLd JD, oulUUlC 


MAOA 


Hs.1782; monoamine oxidase A 


MAOB 


Hs.82163; monoamine oxidase B 


MAP2K1 


"PRKMK1; MEK1; MAPKK1; protein kinase, mitogen-activated, kinase 1 
(MAP kinase kinase 1); MKKl" 


MAP2K2 


"PRKMK2; MEK2; protein kinase, mitogen-activated, kinase 2, p45 (MAP 
kinase kinase 2)" 


MAP2K3 


"PRKMK3; protein kinase, mitogen-activated, kinase 3 (MAP kinase kinase 3); 
MEK3; MKK3" 


MAP2K4 


SERK1; SAPK/Erk kinase 1; MEK4; JNKK1; PRKMK4 


MAP2K5 


"PRKMK5; protein kinase, mitogen-activated, kinase 5 (MAP kinase ldnase 5); 
MEK5" 


H r l Y^/-\Yy S~ 

MAP2K6 


"PRICMK6; protein kinase, mitogen-activated, lanase 6 (MAP kinase kinase 6); 
MEK6; MKK6; SAPKK3" 


MAP2K7 


"PRKMK7; MKK7; protein kinase, mitogen-activated, ldnase 7 (MAP kinase 
kinase 7); Jnkk2; MAPKK7" 


MAP3K1 


MEKK1; MAP/ERK kinase kinase 1; MEKK; MAPKKK1 


MAP3K10 


}■ a m"v ~r y t • 1 1*1* "1* "I* *1 /\ • 11" 

"MLK2; mitogen-activated protein kinase kinase kinase 10; mixed lineage 

1dna«;p 0 ( \\rv pinH cpWtTir Q"nf*pifiPitvV ^prinp/tTrrpnni'np VinaciP ti on -TP c pty^ot tvnp* 

IvllldoC l Ujri. U.1IVJ OVvl/ LIU. oLfCL/lXlv/l tj'/j Ot/J. iilw Uil VyUlXlllV> IVJLIlCtOw, X x-'W V>j^/ LUi LjrpV-', 

MST" 


MAP3K11 


MLK3; mixed lineage kinase 3; PTK1; SPRK; MLK-3 


MAP3K12 


ZPK; zipper (leucine) protein kinase 


MAP3K13 


LZK; mitogen-activated protein kinase kinase kinase 13 
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Name 


jLrescription oi Jivnzynie 


JVlAriKz 


ivlxixvxvZ; iVL Ax ~> ivZ - r iilN DUN vj , mitogen-actrvaiea protein Kinase Kinase Kinase 
2 


MAPUTO 


MEKK3* MAP/ERK kinase kinase 3- MAPICKK3 


MAP1K4 
ivx.r\xr .j xvh* 


MFKK4- MAP/ERK kinase kinase 4* MTK1* MAPKKK4 


1V/T A P1T<TS 


MFKK^S' MAP/FRK kinase kinase 5* ASK1* MAPKKK5 


XVXrAJT D XV U 


iiii to pen -activated nrotein kinase kinase kinase 6* MAPlvKK6 

llil LU U vll U-W II V UlvU. VJXVJ L\sXXX XV 111 CI O V IV 11 1CXO V IVillUuV v, •»-■- -1. V 


M AP^K7 
xvx^xxr o xv / 


TAK1 ■ Iransforrninc* prowth factor beta- activated kinase 1 

i XlXV J. ^ IX CX-AlO-Lv J. 1X1XXX£Lj J^IUVV LXX 1U.VI.W1 vVCCX UVtl lUtvU ivilitvu v j. 


MAP3K9 


MLK1; mixed lineage kinase 1 (tyr and ser/thr specificity); PRICE 1 


MAP4K1 


HPK1; mitogen- activated protein kinase kinase kinase kinase 1 


MAP4K2 


RAB8IP; Rab8 interacting protein (GC kinase); GCK; BL44 


MAP4K3 


GLK; RAB8IPL1; mito gen-activated protein kinase kinase kinase kinase 3 


MAP4K4 


HGK; NIK; KIAA0687; mitogen-activated protein kinase kinase kinase kinase 
4 


MAP4K5 


mitogen-activated protein kinase kinase kinase kinase 5; KHS; KHS-PEN; 
kinase homologous to SPS1/STE20; KHS1 


MAPK1 


"PRKMl; mitogen-activated protein kinase 1; PRKM2; protein kinase, mitogen- 
activated i V ivi/Vr Kinase i, p*+u, p^-ij, x^xviv, x^ivivz,, ivx/\_r±vz, pHimcLpiv, pjo 


MAPK11 


PRKMl 1 ; mitogen-activated protein kinase 11; protein kinase mitogen- 
activated 11; SAPK2; p38-2; p38Beta 


MAPK12 


SAPK3; stress-activated protein kinase 3; ERK6; PRKMl 2; p38gamma 


MAPK13 


PRKMl 3; protein kinase mitogen- activated 13; SAPK4; p38delta 


MAPK14 


CSBP1; CSBP2; cytokine suppressive anti-inflammatory drug binding protein 2 
(p38 MAP kinase); CSPB1; cytokine suppressive anti-inflammatory drug 
binding protein 1; PRKM14; p38; Mxi2; PRKMl 5 


MAPK3 


"PRKM3; protein kinase, mitogen-activated 3 (MAP kinase 3; p44); ERK1; 
p44mapk; p44erkl" 


MAPK4 


"PRKM4; protein kinase, mitogen-activated 4 (MAP kinase 4; p63); Erk3- 
related; ERK3" 


MAPK6 


!, PRlvM6; protein kinase, mitogen-activated 6 (extracellular signal-regulated 
kinase, p97); protein kinase, mitogen-activated 5 (extracellular signal-regulated 
kinase, p97); ERK3; p97MAPK" 


MAPK7 


PRKM7 • mito sen-activated nrotein kinase 7* BMK1* ERK5 


MAPKAPK2 


mi to pen -activated nrotein kinase-activated nrotein kinase 9 

llllLUgvll ClW LI V UlvU L/i V/lvlll lVlllUOw Uv li V U LwU UlVJlVlil IVlllCIO V 


MAPKAPK3 


TVT A PTC A P ■ ^nK ■ mitogen -activated nrotein kinase-activated nrotein kinase 

X Tli U_ 1VI VI , .JL/XV., lllllugvll Uw U V UlvU UiULvlll IVl IJUOU UVll VULvU Ul Wlvlll IV iilUO V 


MAPKAPK5 


mitogen -activated nrotein kinase-activated nrotein kinase PP AK 

lllllrV^gVll Uvll V ULVU L/l VLV111 lVlliUOv UulXVUlvU Ul VJLvlll IVl liUOV *J , X JLVt U.V 


MARK1 


IVIAP/microtubule affinity-regulating kinase 1 


MARK3 


MAP/micro tubule affinity-regulating kinase 3; KP78 


MARS 


methionine-tRNA synthetase 


MASP1 


"PRSS5; MASP; protease, serine, 5 (mannose-binding protein-associated)" 


MAT1A 


"MAT* methionine adenosvltransferase I aloha* SAMS' MATA1* SAMS1" 


MAT2A 


"methionine adenosvltransferase II aloha* SAMS2* MATA2* MATH" 

HIV UllV/llUXv iX'ViwllVUjr JLL1 LiJLiUi, Vi. viUV 2 r^ - *' XXTJLlsJ'^rfj X VXi X JL X XT XX X X 1. JL 


MATK 


Hs.274; megakaryocyte-associated tyrosine lcinase 


Mem 


liicuiy iuiuLDiiuy i-v^uciiz»yiiic r\. vai "JUAyititjC 1 ^aipiia^ 


MCCC2 


methylcrotonoyl-Coenzyme A carboxylase 2 (beta) 


MCD 


malonyl coenzyme A decarboxylase 


MCKD1 


medullary cystic kidney disease 1 (autosomal dominant); ADMCKD; MCD; 
MCKD; ADMCKD1 
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MCKD2 


ADMCKD2; medullary cystic kidney disease 2 (autosomal dominant) 


MDH1 


Hs.75375; malate dehydrogenase 1, NAD (soluble) 


MDH2 


"malate dehydrogenase 2, NAD (mitochondrial)" 


ME78 


ME78-PEN; Metallo-endopeptidase(78KDa)(cleaves abeta-APP substrate 
peptide) 


MEB 


muscle-eye-brain disease 


MED6 


"RNA polymerase II transcriptional regulation mediator (Med6, S. cerevisiae, 
homolog of)" 


MEP1A 


"meprin A, alpha (PABA peptide hydrolase); PPHA" 


MERTK 


"c-mer proto-oncogene tyrosine kinase; MER; MER-PEN; protooncogene c-mer 
(tyrosine kinase expressed in monocytes, epithelial, and reproductive tissues); c- 
mer" 


METTL1 


methyltransferase-like 1; C12orfl; YDL201w 


MGAM 


MG; MGA; maltase-glucoamylase (alpha-glucosidase) 


MGAT1 


"mannosyl (alpha- 1 5 3-)-glycoprotein beta- 1 5 2-N-acetylglucosaminyltransferase; 
Hs.82148; GNT-I; MGAT; GLYT1; GLCNAC-TI" 


MGAT2 


"mannosyl (alpha- 1 ,6-)-glycoprotein beta- 1 ,2-N-acetylglucosaminyltransferase; 
GNT-H" 


MGAT3 


"mannosyl (beta^l ,4-)-glycoprotein beta-l,4-N-acetylglucosaminyltransferase; 
Hs.112; GNT-III" 


MGAT4A 


"GNT-IV; GNT-IVA; mannosyl (alpha- 1 ,3 ^-glycoprotein beta- 1,4-N- 
acetylglucosaminyltransferase, isoenzyme A" 


MGAT4B 


"GNT-IV; GNT-I VB; mannosyl (alpha- 1,3 ^-glycoprotein beta-l,4-N- 
acetylglucosaminyltransferase, isoenzyme B" 


MGAI5 


"mannosyl (alpha- 1 ,6-)-glycoprotein beta- 1 ,6-N-acetylglucosaminyltransferase; 
GN'T-V" 

vJl \ JL V 


-LYJlVJ JL-fXi-w/ 


1VTFAS' mpnincHnma pxrvrp^Pfl anfip"pn S nivaliirornHasp/i 

XYJLJLvzV—' , lllwlllXl£^±VJ l lllC*. V_/VvLJi V^OOV^VJ. CLi-1 tl g^V^-L 1 ~J \Xiy CXI KXL \Jll.l.KXClij^/J 


MGMT 

IVXvJIVX J. 


O-^-mpthvlcn lantnp-T^TSJA ffipthvliTatt^fpraQP' 1 


JLYJLvJO JL 1 


IVTO^T- mirroqnTnal o^iitafhinrip S-tra-n<;fpra<?p 1- "MTtSIT-T- frST1 9 

IViVJ O JL , IJ-liOl vJoVJllldi gl U> Let till UJ.1C. vj UollolC'iaot' 1, 1VJLVJOJL i 5 VJu 1 Xj£* 


lY-LVJ Ol 1L1 


PTCy19' A/TOSIT-TV- nnVrn^nmal crlnfafViinnp S-frariQfpra<2p 1 -1 ilcp 1 

x Ivj J.Z<j 1YXVJ O 1 x v , 1111U1 VJoUllldl glLllclllllvjllC u LlaH&lClaoC 1 lllvC 1 


MGST2 


microsomal glutathione S-transferase 2; MGST-II 


7\ ft CTQ 


microsomal glutathione S-transferase 3 


M1JN rr 1 


MLbT; JVLINrrz; multiple inositol polypliosphate phosphatase 1 


tv /I T iD"CD 


mitochondrial intermediate peptidase; MIP; HMEP 


IV1J1J 


"Machado- Joseph disease (spinocerebellar ataxia 3, olivopontocerebellar ataxia 

^ autosomal Hnminant ata*Y"i"n "-^V ATY 1 ^' Slf^A'V A/T^pViafirwTrvQpnTri Hicpacp" 


MJD4 


A/f TP)4.-P PXF' lVfar*ViaHn-TnQpnli HiQpaQp-rplatprl A 

1V1J J_yt X JOIN, lYXClV-'llClvi\^ JUov^LJIl vllaCcloC-l CICILCU. 


MJDL1 

XYJ..J JL-/ JL-/ J. 


lVTTT)'?* lVTapViafin-Tn^PTVh Hi<?pncp_1iVp.- 1 


MKNK1 


MNK1; MAP kinase-interacting serine/threonine kinase 1 




MKP-1 like protein tyrosine phosphatase 


MKP5 


dual specificity phosphatase MKP-5 


MLD 


membrane fatty acid (lipid) desaturase 


MMCP-7- 
LIKE-2 


A ft A ft / — 1T"\ **7 *¥* TTr"t~< -1 > 11 i ■ 

MMCP-7-LIKE-1; mast cell tryptase 


MME 


"membrane metallo-endopeptidase (neutral endopeptidase, enkephalinase, 
CALLA, CD10); Hs.1298; CD10; CALLA" 


MMP1 


Hs.83169; CLG; matrix metalloproteinase 1 (interstitial collagenase) 
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MMP10 


Hs.2258; STMY2; matrix metalloproteinase 10 (stromelysin 2) 


MMP11 


STMY3; matrix metalloproteinase 11 (stromelysin 3) 


MMP12 


matrix metalloproteinase 12 (macrophage elastase); Hs.1695; HME 


MMP13 


Hs.2936; CLG3; matrix metalloproteinase 13 (collagenase 3) 


MMP14 


matrix metalloproteinase 14 (membrane-inserted); MT1-MMP 


MMP15 


matrix metalloproteinase 15 (membrane-inserted); MT2-MMP 


A A A AT) 1 A 

lVilVJLr I O 


mafriv m p'tci 1 1 nnrnfpi n-icp 1 (\ fmemliranp-in verted V IV[T3-MnVIP 


A/TA/TP1 1 


matriY TYiRtallrYrvrntRirmQp 17 fiTipri ihrarip-i"nserted V 1VIT4-IV1IVLP 


A/TA/TP1 Q 
IVxlVJLr 1 y 


A/TMPIR* rnstri-* mptallnnrnteii iase 19* matrix metalloproteinase 18: RASI-1 

J.VXJ.VJLX 1 Oj llldLllyv lilts \tCiil\J LJ1 \J lA^ll lClov^ X. ^ hiuiwiavj^ii. uvii.iu.uv 5 


IVllVJLrZ 


"TT*; RfH4'V CI G4- CLG4A* matrix metalloproteinase 2 (gelatinase A, 72kD 
gelatinase, 72kD type IV collagenase); Hs.75399; Hs.75557" 


MMP20 


matrix metalloproteinase 20; enamelysin 


IVxlVxJr ZjA 


MfFR* MMP21 • MIFR-1' matrix metalloproteinase 23 A 

iVlll l\.j JLYX1-YXX i 5 1VJLJUL 1\ 1 j ±l*l.i~L\>±. l/v iiivuu.j.iuui w v *—r~> 


MMP23B 


MMP22; matrix metalloproteinase 23B 


MMP24 


MT5-MMP; matrix metalloproteinase z4 (memDrane-mseneaj 


MMP3 


Hs.o332o; oIJVLY; olJVLYl, matrix metaiioproiemase j ^siTomeiybin 1, 
progelatinase); Hs.46450" 


MMP7 


IITT <~\ C f A VTTI O T 1 . A /TA >TTi *7. T)T TA /f"D 1 • 11^ -f-**i of n 1 1 nrxrntai n o c P / 1 I'll O't'fl Ix/Cin 

Hs.2256; MrSLl; JVlMr- / ; rUMr-1, matrix metalloproteinase / ^mamiysm, 

UlCllllCJ _j 


lVli.Vi.ro 


Uq 77R^9- CT Cr - } • matrix metallonroteinase 8 (neutrophil collagenase} 

XXO • / JOUZij J t\-J 1 ^ 111A111.A. lilt' LUllU^/i \J lA^XX ACIl3»»/ U ^llV^UU V^lill v w iiu^uiiuuvy 


iVxlViJr y 


"PT gar- matrix inetallnnrnteina^e 9 fVelatinase B 92kD eelatinase. 92kD type 
IV collagenase)" 


MMPL1 


matrix metalloproteinase-like 1 ; MMP20; matrix metalloproteinase-like 1 


MMSDH 


methylmalonate-semialdehyde dehydrogenase 


MOX1 


mitogenic oxidase (pyridine nucleotide-dependent superoxide-generating) 


MPG 


Hs. 79396; MDG; N-methylpurine-DNA glycosylase 


MPI 


Hs. 75694; mannose phosphate isomerase 


MPO 


myeloperoxidase; Hs.1817 


MPP-1 


M-phase phosphoprotein 1 


MPP-10 


M phase phosphoprotein 10 (U3 small nucleolar ribonucleoprotein) 


MPP-6 


M-phase phosphoprotein 6 


MPP-9 


M phase phosphoprotein 9 


MP ST 

1VXX O X 


niprpantrvnvnivatp ^iilfiiTfran^fera^e* lVTST 

lllvl vQULv'IJ V 1 U V (4.1/V OUllUl IIlUIOIvIUOvj IVXkJ X 


_L YX O XVxi. 


iTipfViinninp ^iilfo'X'iHp rpHupta^p A 

lll^llllVJlllllv OUllUAlUv i v\iUvluOv x i- 


IYXlj 1 J 


STF20-like kinase 3 


1 VJL u 1 Jl XV 


TTc 904.9* OTsJ* manrnnVi^O'P stimiilatiiip" 1 rppervfrvr To-iTiet-related tvrosine 
kinase) 


MTAP 


Hs.3245; methylthioadenosine phosphorylase 


MTAPP 


MTAPP-PEN; methylthioadensine phosphorylase pseudogene 


MTATP6 


ATP synthase 6 


MTATP8 


ATP synthase 8 


MTCOl 


cytochrome c oxidase I 


MTC02 


cytochrome c oxidase II 


MTC03 


cytochrome c oxidase III 
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MTHFD1 


"MTHFD; Hs.37791; MTHFC; 5,10-methylenetetrahydrofolate dehydrogenase, 
5,10-methylenetetrahydrofolate cyclohydrolase, 10-formyltetrahydrofolate 
synthetase; Hs.1793" 


MTHFD1P1 


"MTHFDPl; MTHFDL1; 5,10-methylenetetrahydrofolate dehydrogenase, 5,10- 
methylenetetrahydrofolate cyclohydrolase, iu-ioraiyiteiranyaroioid.Lc byiiuicict&c 
pseudogene 1" 


Ml JtirDZ 


,, XT^/^TY^/^^ , • rnpfhvlene tetrahvdrofolate dehydrogenase (NAD+ dependent), 
methenyltetrahydrofolate cyclohydrolase" 


MTHFR 

IVX X X 11 XV 


11 5,10-methylenetetrahydrofolate reductase (NADPH)" 


IVX X XXX o 


"MTHFS-PEN; 5,10-methenyltetrahydrofolate synthase" 


MTMD1 

JLVX 11N XJ J. 


"NADH dehydrogenase, subunit 1 (complex I)" 




"NADH dehydrogenase, subunit 2 (complex I)" 


MTMD3 

1 VX X X N IS U 


"NADH dehydrogenase, subunit 3 (complex I)" 


MTND4 

1YX X l^ll/T 


"NADH dehydrogenase, subunit 4 (complex I)"- 


MTND4L 

JLVX X 1 > 


"NADH dehydrogenase, subunit 4L (complex I)" 


MTND5 

1 VX X X > IS *J 


"NADH dehydrogenase, subunit 5 (complex I)" 


MTND6 

JLVX 11" XS \J 


"NADH dehydrogenase, subunit 6 (complex I)" 


MTR 

IVX X XV 


5 -methyltetrahydrofolate-homocy steine methyltransferase 


MTRF1 

JLVX X XVI JL 


mitochondrial translational release factor 1; MTTRF1; RF1 


MTRR 

IVX X xvxv 


5-methyltetrahydrofolate-homocysteine methyltransferase reductase 


1V1U Ulv 


"muscle, skeletal, receptor tyrosine kinase" 


MT IT 

1VXV_J X 


methylmalonyl Coenzyme A mutase 


MVD 


mevalonate (diphospho) decarboxylase; MPD 


MVK 


mevalonate kinase (mevalonic aciduria); Hs.75138 


MYHK 


"myosin, heavy polypeptide kinase" 


MYLK 


"myosin, light polypeptide kinase" 


MYLKP 


"myosin, light polypeptide kinase pseudogene" 


JVL YJr 1 


"m-wrn-via 1 fY-1in1<rerl Rnrnhnlm eve disease included)" 

lliyOpid 1 ^yv-lIlllVC'Ll, U Willi 1W 111 i ^J*s UlO^UOV iii^in\j.vvay 


MYPT1 


"myosin phosphatase, target subunit 1; MBS" 


MYPT2 


"myosin phosphatase, target subunit 2" 


NAADALAS 

xSZ 


NAALADASL2; JN-acetylated aipna-iinicea aciaic arpepiiaase n 


"NT A AT A T~i A vl 

EL 


T100* "M-nretvlaterl all ih a -linked acidic dineDtidase-rikei ILEAL 
DIPEPTIDYLPEPTIDASE 


NAGA 


"N-acetylgalactosaminidase, alpha-; D22S674; Hs.75372; GALB" 


XT A r~J T T T 


""NT «r»pf\/lcr1npnc:amitiirla«;p alnha- fSanfilirvnO disease I1TBY Hs.50727l NAG" 

IN" ClOC lftIU-OLIO£4.XllllllVJ.ClOt/, CllJJllCi ^i_>Cll±X±±l|_/|-'Vf UIOV/UOV AAXO— rj^ A. w / I , 


NARS 


asparaginyl-tRNA synthetase 


NAT1 


AAC1; Hs.89391; arylamiae acetylase 1 (jN-acetymansierase i) 


NAT2 


" AAC2; Hs.2; arylamide acetylase 2 (N-acetyltransferase 2, isoniazid 
inactivation)" 


NCF1 


Hs.1583; neutrophil cytosohc iactor 1 (4 /leu, enronic granulomatous aisease, 
autosomal 1); p47phox" 


NCF2 


"Hs.949; neutrophil cytosolic factor 2 (65kD, chronic granulomatous disease, 
autosomal 2); p67phox" 


NCK1 


NCK; Hs.54589; non-catalytic region of tyrosine kinase 


NDP 


Hs.2839; Norrie disease (pseudoglioma) 
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NDR 


"NDR-LSB; serine/threonine kinase, nuclear Dfhb2-related (Drosophila) 
homolog" 


NDST1 


HSST; N-deacetylase/N-sulfotransferase (heparan glucosaminyl); heparan 
sulfate-N-deacetylase/N-sulfotransferase; Hs.20894; NST1 


NDST2 


N-deacetylase/N-sulfotransferase (heparan glucosammyl) 2, JNblz, Mbkiz, jn- 

QeaCei^iase/lN-SUlIOiranblCIaoC ^IxCpelxcUl giuuijoaxxixxxjyx^ 


lNUo Ld 


XT H^cj/^f^t^^l Qc^/lSl_ciilfWli*nTiQf*praQp rViPiiflrati plllCOSaminvl ) 3 
lN _ ClCa.OCLy xcxoC/xN ~oCHlUlIdiio±C'i dot; ^xxv^ljcii axx ^xlxv^v^ocxixxxxxjt ±j ~s 


"MTYT TXT A 1 

JNJJUr Al 


""MATiT-T H^Vi^/rlrnapnncjp fnhinniTinne^ 1 alnha subcomnlex 1 f7.5kD, MWFE)l 
MWFE" 


XJTiT TT7 A 1 H 

JNUUrAlU 


"XT A TYPT rlpli\/rlmcrpnn<:p fiihinniTinne^ 1 alnha subcomnlex* 10 f421cDV 


XTTiT TTT A 1 

JNJJUr AZ 


""WATjTT rlpViWIrncrpna^p fiihiniirnnrie^ 1 alnha subcomnlex. 2 (8kEX B8): B8" 


JNDUr AJ 


"XTAT^TT rl^Vi\/Hrr»crpnpQp fiihiniiinrmp^ 1 alnha subcomnlex 3 (9kD. B9^I B9" 

lNx\J_>Xi- LICIiy UI U^ClldoC' ^U.UxL[LlxllVJllt/^ 1 o-XLyxxcx ou.L/v^v/xxxtyxv^.rv, -> \^ , / ? 


JNUUr A4 


"XTAFiTT HpVi\/rlmcreTiaQp fiihimiiTionp^ 1 alnha subcomnlex. 4 f9kD, MLRQ); 
MLRQ" 


"MTYT TT? A 

NDUr Aj 


htvt a t^T-T rl^ViA/rlmcTpnncp AihinninoTip^ 1 alnha ^ubcornnlex 5 ( 1 31cT) B13V B13 M 


NDUFA5P1 


"NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, 5, pseudogene 1" 


NDUFA6 


NADH dehydrogenase (ubiquinone) 1 alpha suDComplex, o di^ 


NDUFA7 


NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, / (14.dicu, ci^oa;, 
B14.5a" 


NDUFA8 


NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, o (lyicu, ruivj, 
PGIV" 


NDUFA9 


NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, y ^yKiJ) 


NDUFAB1 


"NADH dehydrogenase (ubiquinone) 1, alpha/beta subcomplex, 1 (8kD, 
SDAP); SDAP !f 


NDUFB1 


"NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 1 (7kD, MNLL); 
MNLL" 


NDUFB10 


NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 1U (zzkD, riJ^ w ), 

UJu VV 


NDUFB2 


"NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 2 (8kD, AGGG); 


IN U UTD J 


"TsJADH rlehvdrop'ena^e fiibinuinone^ 1 beta subcomnlex 3 fl2kD. B12^1 B12" 




"TsTADl-T Hphvflrncrpna<;p ^iihiniiinone^ 1 beta subcomnlex 4 fl51<D B15V B15" 


NDUFB5 


"NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 5 (16kD, SGDH); 


NDUFB6 


"NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 6 (171cD, B17); B17" 


"V 1"I'\T TT^Tf~» >~l 

NDUFB7 


NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 7 (lolcD, Bio); Bio 


NDUFB8 


"NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 8 (19kD, ASHI); 

A OTTTH 

ASHI" 


NDUFB9 


"B22; NADH dehydrogenase (ubiquinone) 1 beta subcomplex, 9 (22kD, B22); 
UQOR22" 


NDUFC1 


"NADH dehydrogenase (ubiquinone) 1, subcomplex unknown, 1 (6kD, KFYI); 
KFYI" 


NDUFC2 


"NADH dehydrogenase (ubiquinone) 1, subcomplex unknown, 2 (14.5kD, 
B 14.5b); B 14.5b" 


NDUFS1 


NADH dehydrogenase (ubiquinone) Fe-S protein 1 (75kD) (NADH-coenzyme 
Q reductase); Hs.8248; NADH-UBIQUTNONE OX1DOREDUCTASE 75 KD 
SUB UNIT PRECURSOR 
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NDUFS2 


NADH dehydrogenase (ubiquinone) Fe-S protein 2 (49kD) (NADH-coenzyme 
Q reductase) 


NDUFS2L 


NADH dehydrogenase (ubiquinone) Fe-S protein 2-like (NADH-coenzyme Q 
reductase) 


NDUFS3 


NADH dehydrogenase (ubiquinone) Fe-S protein 3 (30kD) (NADH-coenzyme 
Q reductase) 


NDUFS4 


NADH dehydrogenase (ubiquinone) Fe-S protein 4 (18kD) (NADH-coenzyme 
Q reductase); AQDQ; mitochondrial respiratory chain complex 1(1 8-KD 
subunit) 


NDUFS5 


NADH dehydrogenase (ubiquinone) Fe-S protein 5 (15kD) (NADH-coenzyme 
Q reductase) 


NDUFS6 


NADH dehydrogenase (ubiquinone) Fe-S protein 6 (131<D) (NADH-coenzyme 
Q reductase) 


NDUFS7 


NADH dehydrogenase (ubiquinone) Fe-S protein 7 (2UkD) (JNA_D±i-coenzyme 
reauctasejj rooi 


-» tt-\t yp o o 

NDUFS8 


\t a TMjr /io^,rirArTPnacp (*\ iVii m nnnnp^ Tp-'s nrntein R f23kD^ fNADH-coenzvme 
IN A I jh uenydrogenase ^uuiqumorie^ rc-o piuLcm o \z*j>is*isj ^itru^n ^w^x^j 


IN LJ yJ 1 V 1 


NADH dehvdroeenase (ubiauinone) flavoprotein 1 (51kD) 


\TT)T TP V9 


Hq 51 299- NADH dehydrogenase (ubiquinone) flavoprotein 2 (24kD) 


IN J_> V V Z/JT 1 


NADH dehydrogenase (ubiquinone) flavoprotein 2 pseudogene 1 


TsjnT TP V* 

IN YJ LJ IT V D 


NADH dehydrogenase fubiciuinone) flavoprotein 3 (lOkD) 


>JFTC1 


NIMA (never in mitosis gene a)-related kinase 1 


>JFT<T? 

1NX-*J-S».Z< 


NIMA (never in mitosis gene a)-related kinase 2; NLK; 1 HSPK 21 


J. N J— /XV — ' 


NIMA (never in mitosis gene a) -related kinase 3 


IN J-/JX.'t 


NIMA (never in mitosis gene a)-related kinase 4; NLK2 


IN JC/IVw> 


NTMA (never in mitosis sene aVrelated kinase 5; NLK3 


NEK6 


NIMA (never in mitosis gene a)-related kinase 6 


"X TT~?T T1 

NEU1 


NEUj neuraminidase* sialidase 


NEU2 


sialidase 2 (cytosolic sialidase) 


TvTT"?T TO 

NEU3 


neuraminidase 3 (membrane sialidase) 


JNr 1 


neuroiiDromm 1 ^neuruiiDruiiiaujoio, vun jvc^isjiiiigiiauot/ii uiouao^, w axovsii 
disease); Hs.93207; Hs.37170; Hs.89393 n 


NGAP 


ras GTPase activating protein-like 


NIFS 


cysteine desulfurase 


XTTT/* 
JNJLIV 


rio, rioiNiiv, serine/ tnreonine proiein-Kiridbc 


NIPSNAP1 


4-nitrophenylphosphatase domain and non-neuronal SNAP25-like 1 


NIT1 


nitrilase 1 


NM23-H6 


NME6; IPIA-ALPHA; nucleoside diphosphate kinase type 6 (inhibitor of p53- i 
induced apoptosis-aipnaj 


JNME4 


non-metastatic ceus protein expressed m ^nucicosiue-uipnot>pnaie lunabcj, 
nm23-H4" 


NME5 


!, non-metastatic cells 5, protein expressed in (nucleoside- diphosphate kinase) 1 ' 


NMOR2 


"Hs.73956; NQ02; NAD(P)H menadione oxidoreductase 2 3 dioxin-inducible" 


NMT1 


NMT; N-myristoyltransferase 


NMT2 


N-myristoyltransferase 2 


NNMT 


nicotinamide N-methyltransferase 


NNT 


NNT-PEN; nicotinamide nucleotide transhydrogenase 
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NODI 


CARD4; caspase recruitment domain 4 


NOS1 


Hs.46752; NOS; nitric oxide synthase 1 (neuronal) 


IN vJoZ/\ 


"TTq "NTD^?- nitrir oxide <wnthase 2 A (inducible heDatoevtesV 1 


IN vJoZo 






nifrif ay inp cvntnflCP / ( 
nilllO UA.1U.C oyilLIlaoC Z*\~> 


NOS3 


nitric oxide synthase 3 (endothelial cell); Hs.76983; consitutive endothelial 


NP 


Hs.75514; nucleoside phosphorylase 


NPC1 


NPC; Niemann-rick disease, type Ul 


NPR1 


NPRA; ANPRA; CjUCzA; natiiuretic peptide lecepior /vguanyiaie oyoidbc /\ 

( o'f-ri nn Q^~rii r* t^pitHHp T*pf*P"ntrvr A 1 

^aLTlOnd-U 1UICU1L» pCjJU.U.C H/V/tjJLUl. Jr^J 


JNJrJxZ 


ktpp"R' A7\TP"RR- nTTP?TV riatrhiretic peptide receptor B/euanvlate cyclase B 
(atrionatriuretic peptide receptor B) 


NPR2L 


homologous to yeast nitrogen permease (candidate tumor suppressor) 


NRD1 


nardilysin (N-arginine dibasic convertase) 1; hNRDl; hNRD2 


NRGN 


"neurogranin (protein kinase C substrate, RC3); RC3" 


NSEP1 


DBPB; nuclease sensitive element binding protein 1 


NSMAP 


neutral sphingomyelinase (N-SMase) activation associated factor; FAN 


NT3 


3' nucleotidase 


NT5 


Hs.76856; CD73; 5' nucleotidase (CD73); Hs.2382 


NTS CP 


NT5CP-LSB; cytosolic purine 5' nucleotidase 


NTE 


neuropathy target esterase 


NTHL1 


nth (E.coli endonuclease III)-like 1; NTH1; OCTS3 


NTRK1 


"TRK; neurotrophic tyrosine kinase, receptor, type 1" 


NTRK2 


"TRKB; neurotrophic tyrosine kinase, receptor, type 2" 


IN J. XvlV-> 


"TTq ifillfi' TT^KP* neurotrophic tvrosine kinase receptor, type 3 n 


NTRKR1 


neurotrophic tyrosine kinase receptor-related 1; Rorl 


NTRJCR2 


neurotrophic tyrosine kinase receptor-related 2; Ror2 


NUDT1 


JVL1HI; Ms.ioo; muti (Jb. colij Human liomoiog ^o-oxo-/,o-ainyaroguanosme 

i*ri x\ Vi c\ cn Vi a t a q 1 ' 


IN UJJ 1 -6 


"APATT1- An4A hvdrolase 1 (diadenosine 5' 5" M '-P1 P4-tetraphosphate 
pyrophosphohydrolase)' 1 


NY-CO-9 


HDAC5; histone deacetylase 5; KIAA0600 


OAS1 


"OIAS; 2' 5 5*-oligoadenylate synthetase; Hs.82396; IFI-4" 


OAS2 


2'-5'oligoadenylate synthetase 2 


OAS3 


2'-5'oligoadenylate synthetase 3 


OASL 


TRIP 14; 2'-5'oligoadenylate synthetase-like 


OAT 


Hs. 75485; ornithine aminotransferase (gyrate atrophy) 


OATL1 


ornithine aminotransferase-like 1 


OATL2 


ornithine aminotransferase-like 2 


OATL3 


ornithine aminotransferase-like 3 


OAZ1 


OAZ; ornithine decarboxylase antizyme 


OAZ2 


ornithine decarboxylase antizyme 2 


OC90 


PLA2L; otoconin 90; phospholipase A2-like 


ODC1 


Hs.75212; ornithine decarboxylase 1 


ODCP 


ODC2; ornithine decarboxylase pseudogene 
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u c r\-vr»o-1ntarafp dphvdrnppna^e ninoamide^ 




0 AvnmiQninp P)7\TA crl'VPrtQVi a QP 


KJKJ I 


r> err PNTAP- OJinlrerl TvJ-arpiVI glucosamine fGlcNAc) transferase (TJDP-N- 
acetylglucosamine:polypeptide-N-ace1ylglucosaminyl transferase) 


OTC 


Hs.1842; ornithine carbamoyltransferase 


KJ VL/1A 


0 Avnicmral pvnfp rJplrvrlY'piOP'na qp (ImoaTninPi 


HYA 1 T 


r»virlcicp f PT/tnplrrrvmp pi aciRPmhlv 1 -like 


OXCT 


3-oxoacid Co A transferase; SCOT 


P-CIP1 


peptidylglycme alpha-amiaatmg monooxygenase uuuri-ierminai mieiaoior 
protein- 1 


Pll 


PP1 1; placental protein 1 1 (serine proteinase) 


P4HA1 


"P4HA; Hs.89513; procollagen-proline, 2-oxoglutarate 4-dioxygenase (proline 
4-hydroxylase) 5 alpha polypeptide; Hs.76768" 


P4HA2 


"procollagen-proline, 2-oxoglutarate 4-dioxygenase (proline 4-hydroxylase), 
alpha polypeptide II" 


P4HB 


"ERBA2L; procollagen-proline, 2-oxoglutarate 4-dioxygenase (proline 4- 
hydroxylase), beta polypeptide (protein disulfide isomerase; thyroid hormone 

i • j • j ■„ „rr \, tt_ OA/COO. T)/^~\ A TT^TD • -r t o mn'nn «>y~i rKh-rvVtal a o"fir» 1/^nl/"f i TVl1 Q 

binding protein p55); Hs.oyoyo; JrU4iJi3, v-ero-a avian erytnroDiasuc icuKemia 
Tnr?»1 rM~i pr» opTi p homolocr *?~1ike* TTs 7S6S5" 


P4HBR 


"P4HBR-PEN; Procollagen-proline, 2-oxyglutarate 4-dioxygenase(proline 4- 
hvdrnla^pi hpta nolvnentide (rrrotein disulfide isomerase) -related' 1 \ 


r D 


rvrn+pin HiQnlfiHp i^ompra^p-rclatpd nrotein 




-nrntp-in 1<rinacip P and na^pin leinase substrate in neurons 2 


P AP ATT 1 pll 


"nlafplpt-apt.vatinfr factor acetvlhvdrolase isoform lb alnha subunit f451cD): 
LIS1; PAFAH; lissencephaly 1" 


PAFAH1B2 


"platelet-activating factor acetylhydrolase, isoform lb, beta subunit (30kD)" 


PAFATT1 

XT ill ^iJLJL i JLJ J 


"nlatelet-aetivatinff factor acetvlhvdrolase isoform lb. eamma subunit (29kD) n 


PAFAH2 


platelet-activating factor acetylhydrolase 2 (40kD) 


PAH 


phenylalanine hydroxylase; Hs.1870 


PAICS 


"PAIS; phosphoribosylaminoimidazole carboxylase, 

phosphoribosylaminoribosylaminoimidazole succinocarboxamide synthetase" 


PAICSrl 


. "phosphoribosylaminoimidazole carboxylase, phosphoribosylaminoimidazole 

cn ppinnparhp/tf amidp QvritVjpta«sP parHfYyvla^p n^Piidncrprip 1 11 


PAICSP2 


"phosphoribosylaminoimidazole carboxylase, phosphoribosylaminoimidazole 

ciif , pinnf , !jrhAYPiTiiHp c^/nfTiPi"^ cp nQPiirl nopnp *7" 




r»?1 /Pdp49/Rapl -aptivatpd IHnaqp 1 Tvpa^t Sltp?0-rp1atpd^ 




n ?l rrDKNI AVactivated kinase 2* hPAK65 


PAK1 


"MT^X^O* r>21 AVactivated kinase 3* mental retardation X-linked 30* 
bPAK; hPAK3" 


PAK4 


"protein kinase related to S. cerevisiae STE20, effector for Cdc42Hs" 


PAM 


Hs. 83920; peptidylglycme alpha-amidating monooxygenase 


PAP 


poly(A) polymerase 


PAPSS1 


3 ! -phosphoadenosine 5-phosphosulfate synthase 1; PAPSS; ATPSK1 


PAPSS2 


SK2; ATPSK2; 3-prime-phosphoadenosine 5 -prime-phospho sulfate synthase 2 


PAR.G 


poly (ADP-ribose) glycohydrolase 


PARK2 


"Parkinson disease (autosomal recessive, juvenile) 2; PDJ; AR-JP; parkin" 
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PARK3 


"Parkinson disease, dominant Lewy-body, 3" 


PARN 


poly(/\)-speciiic noonuciease ^aeaaenyiauon nucica&c; 


PC 


Hs.89890; pyruvate carboxylase; PCB 


PC4 


PC4-LSB; activated RNA polymerase II transcription cofactor; activated RNA 
polymerase II transcription cofactor 1; activated RNA polymerase II 
transcription cotactor 4, P1d 


PCBD 


Us. 31 "2; PC_JD; ±JLAJri; o-pyruvoyi-ieTranyOTopierin byiiuiat>c/uiiiJ.ciiz,auAuii 
rofartor nf henatocvte nuclear factor 1 alpha (TCF1): pterin-4-alpha 
carbinolamine dehydratase 


PCCA 


"Hs.80741; propionyl Coenzyme A carboxylase, alpha polypeptide" 


PCCB 


"Hs.63788; propionyl Coenzyme A carboxylase, beta polypeptide" 


PCK1 


Hs.1872; phosphoenolpyruvate carboxykinase 1 (soluble) 


PCK2 


PEPCK; phosphoenolpyruvate carboxykinase 2 (mitochondrial) 


PCLD 


PLD1; polycystic liver disease; PLD 


PCMT1 


protein-L-isoaspartate (D-aspartate) O-methyltransferase 


PCOLC 


procollagen C-endopeptidase 


PCOLCE 


procollagen C-endopeptidase enhancer; Hs.91299 


PCOLN3 


procollagen (type III) N-endopeptidase 


PCSK1 


Hs.78977; PCI; NEC1; PC-1; proprotein convertase subtilisin/kexin type 1 


PCSK2 


Hs.93 164; PC2; NEC2; PC-2; proprotein convertase subtilisin/kexin type 2 


ppQFa 


nronrotein convertase subtilisin/kexin type 3 


PPSK4 

1 O IV-r 


PC4; proprotein convertase subtilisin/kexin type 4 




proprotein convertase subtilisin/kexin type 5 




PC8; PC7; LPC; SPC7; proprotein convertase subtilisin/kexin type 7; 
Lymphoma Proprotein Convertase 


PCTK1 


1; PCTGAIRE; PCTAIRE protein kinase 1 


PCTK2 


PCTAIRE protein kinase 2 


PCTK3 


Hs.2994; 3; PCTAIRE; PCTAIRE protein kinase 3 


PCYT1A 


"PCYT1; phosphate cytidylyltransferase 1, choline; CT; CTPCT" 


PCYT1B 


"CCT-BETA; phosphate cytidylyltransferase 1, choline, beta isoform" 


PCYT2 


"phosphate cytidylyltransferase 2, ethanolamine; ET" 




PDR* Pa&et disease of bone 1 


PDB2 


Pacrpt disease of bone 2 


PDE10A 


phosphodiesterase 10A 


nrvrj i a 


pnospnoaiesterase i/\, caimoaunn-uepenaent, xis.^-i / 1 / , nunian o ,j cyclic 
nucleotide phosphodiesterase (HSPDE1 A3A)" 


PDE1B 


"PDES1B; phosphodiesterase IB, calmodulin-dependent" 


PDE1C 


"phosphodiesterase 1C, calmodulin-dependent (70kD); HCAM3; Hs.41718; 
Human 3 ! ,5' cyclic nucleotide phosphodiesterase (HSPDE1C1A)" 




pnospnoaiesterase z/v, cvjrivir^- stimulate a, xis.joji, Jtiuman corivijr-sumuiaiea 
3',5 '-cyclic nucleotide phosphodiesterase PDE2A3 (PDE2A) inRNA, complete 
cds" 


PDE3A 


"phosphodiesterase 3 A, cGMP-irfiibited; CGI-PDE" 


PDE3B 


"phosphodiesterase 3B, cGMP-inhibited" 


PDE4A 


"Hs.96083; DPDE2; phosphodiesterase 4A, cAMP-specific (dunce 
(Drosophila)-hornolog phosphodiesterase E2)" 



-65- 



03/027634 



PCT/US02/30249 



Name 


Description of Enzyme 


PDE4B 


"Hs.188; DPDE4; PDEIVB; phosphodiesterase 4B, cAMP-specific (dunce 
(Drosophila)-homolog phosphodiesterase E4)" 


PDE4C 


"Hs.189; DPDE1; phosphodiesterase 4C, cAMP-specific (dunce (Drosophila)- 
homolog phosphodiesterase El)" 


PDE4D 


"DPDE3; phosphodiesterase 4D, cAMP-specific (dunce (Drosophila)-homolog 
phosphodiesterase E3)" 


PDE5A 


"phosphodiesterase 5A, cGMP-specific" 


PDE6A 


"phosphodiesterase 6A, cGMP-specific, rod, alpha; PDEA" 


PDE6B 


"phosphodiesterase 6B, cGMP-specific, rod, beta (congenital stationary night 
blindness 3, autosomal dominant); Hs.2593; CSNB3; PDEB 


PDE6C 


"phosphodiesterase 6C, cGMP-specific, cone, alpha prime" 


PDE6D 


"phosphodiesterase 6D, cGMP-specific, rod, delta" 


PDE6G 


"phosphodiesterase 6G, cGMP-specific, rod, gamma; Hs.l85/ 5 PDbU 


PDE6H 


"phosphodiesterase 6H, cGMP-specific, cone, gamma" 


PDE7A 


phosphodiesterase 7 A; HCP1 


PDE8A 


phosphodiesterase 8A 


PDE8B 


phosphodiesterase 8B 


PDE9A 


phosphodiesterase 9A 


PDHA1 


Hs.1023; PDHA; pyruvate dehydrogenase (lipoamide) alpha 1 


PDHA2 


PDHAL; pyruvate dehydrogenase (lipoamide) alpha I 


PDHB 


Hs.979; pyruvate dehydrogenase (lipoamide) beta 


PDI 


PDI-PEN; protein disulfide isomerase(pancreas) 


PDI2 


"KIAA0994; peptidyl arginine deiminase, type II" 


PDIR 


for protein disulfide isomerase-related 


PDK1 


"pyruvate dehydrogenase kinase, isoenzyme 1; Hs. 81233" 


PDK2 


"pyruvate dehydrogenase kinase, isoenzyme 2" 


PDK3 


"pyruvate dehydrogenase kinase, isoenzyme 3" 


PDK4 


"pyruvate dehydrogenase kinase, isoenzyme 4; Hs.57695" 


PDNP1 


NPPS; M6S1; PC-1; phosphodiesterase I/nucleotide pyrophosphatase 1 
(homologous to mouse Ly-41 antigen) 


PDNP2 


ATX; phosphodiesterase I/nucleotide pyrophosphatase 2 (autotaxin); autotaxin; 
PD-IALPHA 


PDNP3 


phosphodiesterase I/nucleotide pyrophosphatase 3; PD-IBETA 


PDPK1 


PDKl;PkB kinase 


PDX1 


"pyruvate dehydrogenase complex, component X; protein X" 


PDXK 


"pyridoxal (pyridoxine, vitamin B6) kinase; PKH; PNK" 


PECI 


"peroxisomal D3,D2-enoyl-CoA isomerase" 


PEMT 


phosphatidylethanolamine N-methyltransferase; PEMT2; PEMPT 


PEN11B 


putative serine/threonine protein kinase 


PEPA 


peptidase A 


PEPB 


peptidase B 


PEPC 


peptidase C 


PEPD 


Hs.73947; peptidase D 


PEPE 


peptidase E 


PEPS 


peptidase S 
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PFAS 


phosphoribosylforniylglycinamidine synthase (FGAR amidotransferase); A 
putative Human homolog of 

JrrlvJ or JnLUKlJtS IJo x i^r wKJVx x x ^xiN /\iYuxxJxiN xi o i IN 1 JnL/\oJ2/, JrUxvi-., 

KI AA03 6 1 ; FGARAT 


PFKFB1 


"Hs.739; PFRX; 6-phosphoxructo-24dnase/fructose--2 s 6-biphosphatase 1" 


PFKFB2 


H 6-phospholTOcto-24dnase/fructose-2 ? 6-biphosphatase 2" 


PFKFB3 


" 6-phosphofmcto~24cinase/fructose-2 ? 6-biphosphatase 3 11 


PFKFB4 


n 6-phosphofmcto-2-ldnase/lructose-2 3 6-biphosphatase 4" 


PFKL 


"phosphofructokinase, liver; Hs. 100005" 


PFKM 


"Hs.75160; phosphofructokinase, muscle" 


PFKP 


"Hs.99910; phosphofructokinase, platelet; Hs.75363" 


PFKX 


"phosphofructokinase, polypeptide X" 


PFTK1 


PFTAIRE protein kinase 1 


PGAM1 


Hs.74575; PGAMA; phosphogly cerate mutase 1 (brain) 


PGAM2 


Hs.46039; phosphoglycerate mutase 2 (muscle) 


PGCP 


plasma glutamate carboxypeptidase 


PGD 


Hs.75888; phosphogluconate dehydrogenase 


PGDL1 


phosphogluconate dehydrogenase-like 1 


PGGT1B 


"protein geranylgeranyltransferase type I, beta subunit; GGTI; BGGI" 


PGK1 


Hs.78771; phosphogly cerate kinase 1 


PGK1P1 


"phosphoglycerate kinase 1 , pseudogene 1 " 


PGK1P2 


"phosphoglycerate kinase 1, pseudogene 2" 


PGK2 


phosphoglycerate kinase 2 


PGM1 


phosphoglucomutase 1; Hs.1869 


PGM2 


phosphoglucomutase 2 


PGM3 


phosphoglucomutase 3 


POMS 

x vJXVX J 


jJIlUojJIlWglUOUlIlUXcloC +J 


PGP 


phosphoglycolate phosphatase 


PGS1 


Phosphatidylglycerophosphate Synthase 


PHEX 


"HYP; phosphate regulating gene with homologies to endopeptidases on the X 
chromosome (hypophosphatemia, vitamin D resistant rickets); PEX; HPDR" 


PHGDH 


phosphoglycerate dehydrogenase; PGAD; 3-phosphoglycerate dehydrogenase; 
PDG; PGDH; SERA 


PHKA1 


"phosphorylase kinase, alpha 1 (muscle); Hs.2393; PHKA; phosphorylase 

1* 11-1/ IN 1-1 

kinase, alpha 1 (muscle), muscle glycogenosis" 


PHKA2 


"PHK; phosphorylase kinase, alpha 2 (liver); phosphorylase kinase deficiency, 
uvei ^giyoogen storage disease type vxjljlj, r iiv, aj_aj, y^iAjz, r Yl\J^; 
phosphorylase kinase, alpha 2 (liver), glycogen storage disease IX" 


PHKB 


"phosphorylase kinase, beta" 


PHKBP1 


"phosphorylase kinase, beta pseudogene 1 " 


PHKBP2 


"phosphorylase kinase, beta pseudogene 2" 


PHKG1 


"PHKG; phosphorylase kinase, gamma 1 (muscle)" 


PHKG2 


"Hs. 87452; phosphorylase kinase, gamma 2 (testis)" 


PHKGL 


"phosphorylase kinase, gamma-like" 


PHYH 


phytanoyl-CoA hydroxylase (Refsum disease); PAHX; Refsum disease 
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XJ Co V^l AJLI Hv/ 11- Ul JLUXM.MJJ I**v 


PT 


npr c i no i oo. pji . rvrofpacp inTiilvitor 1 fanti-elfl^ta^e^ alnha-l-antitrvnsin" 
Hs.75621; Hs.99978; Hs.100021" 


PI10 


"protease inhibitor 10 (ovalbumin type, bomapin)" 


PT1 0 


prOLCdbC illlllUllUl lZr ^liCUlUoCIJJlllJ 


"DT1 ^ 
rllD 


proLcaoC mxiiDiiur i-> 


DT 1 A 

Jrl 14 


protease lnniDiior i*+ yjdiiopiiij 


"DTI 


"Wo ^7079- "P^T- <sT<r AT P- FT AFTTsT- nrotpaqp inhibitor 3 skin-derived 
(SKALP)" 


PI4 


protease inhibitor 4 (kallistatin) 


PI5 


protease inhibitor 5 (maspin); Hs. 55279 


PI6 


PTI; CAP; protease inhibitor 6 (placental thrombin inhibitor) 


PI7 


PNI; protease inhibitor 7 (protease nexin I) 


PI8 


protease inhibitor 8 (ovalbumin type); CAP-2 


PI8L1 


protease inhibitor 8 (ovalbumin type)-like 1 


PI8L2 


protease inhibitor 8 (ovalbumin type)-like 2 


PI9 


CAP-3; protease inhibitor 9 (ovalbumin type) 


PICK1 


"Protein that Interacts with C Kinase, 1" 




nninnnp rvviHrvrPi'lnP+JlCP TiOTTlOiOO' 


JrlOO 


rvrr^liTip o-viHa^p riomolocr 

PIUIHIC UAlUdoC IJAJl.UAJIVJg, 


JT ±1V_> v^Z,/A. 


"nho^nhatidvl inositol 3-kinase class 2 alnha DolvDentide" 


JlJULVD Ks^LLj 


n ™iSo<?iVhatirlvlinositol 3-kinase class 2 beta nolvnentide: C2-PI3K: PI3K- 
C2beta" 


PIK3C2G 


"phosphatidylinositol 3-kinase, class 2, gamma polypeptide" 


PIK3C3 


"phosphatidylinositol 3-kinase, class 3; Vps34" 


PIK3CA 


"phosphatidylinositol 3-kinase, catalytic, alpha polypeptide" 


pttt 

Jr JLrO v^Jj 


"riTir*cr»lTf3tirK/1innQitnl ^-VinaQP patalvtif* TiPta nolvnentide* PTTC3d " 


PIK3CD 


"phosphatidylinositol 3-kinase, catalytic, delta polypeptide; pllOd" 


PIK3CG 


"phosphatidylinositol 3-kinase, catalytic, gamma polypeptide; Hs. 32942" 


PIK3R1 


"phosphatidylinositol 3-kinase, regulatory subunit, polypeptide 1 (p85 alpha); 

vjxvjj i 




"PRST-V nho^nhatirlvl inositol ^-kina<5p rpcnilatorv siibnnit nolvnentide 2 fr)85 
beta)" ~ . 


PIK3R3 


"phosphoinositide-3 -kinase, regulatory subunit, polypeptide 3 (p55, gamma)" 


PIK4CA 


"phosphatidylinositol 4-kinase, catalytic, alpha polypeptide; PI4K- ALPHA" 


PIK4CB 


"phosphatidylinositol 4-kinase, catalytic, beta polypeptide; PI4Kbeta" 


PIL 


protease inhibitor 1 (alpha- l-antitrypsin)-like 


PIN 


associated protein inhibitor of neuronal nitric oxide synthase 


PIN1 


"peptidyl-prolyl cis/trans isomerase, NIMA-interacting; dod" 


PIN1L 


"peptidyl-prolyl cis/trans isomerase, NIMA-inter acting-like" 


PIN1L2 


■nrotpin ropntidvl-iTrolvl oi^/trfin^ i ^om pra^p^ TsfTA/T A-infpraotinO" 1 -lilcp 2 


PIN4 


"nrotpin Tnentiflvl-nrolvl ni < s/tran < ? i^ompra^p^ TsTTA/TA-intpraotinP' 4 rnarvnlin^" 

yiuiV/iii ^ lr J 1 ^ M^^'^J^'* wio/ li alio lounivi aov y i ^ iiviri inuuiav Ling ? ^ ^j^»c*.x v uihi i 


PIP5K1A 


"phosphatidylinositol-4-phosphate 5 -kinase, type I, alpha" 


PIP5K1B 


"phosphatidylinositol-4-phosphate 5-kinase, type I, beta; MSS4 protein 
(Saccharomyces cerevisiae) homolog; STM7-LSB; STM7; MSS4" 


PIP5K1C 


"phosphatidylinositol-4-phosphate 5-kinase, type I, gamma; KIAA0589" 


PIP5K2A 


"phosphatidylinositol-4-phosphate 5-kinase, type II, alpha" 
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PIP5K2B 


"phosphatidylinositol-4-phosphate 5-kinase, type II, beta; PIP5KJJB" _ 


PT<s 


nh n <?nh a tirlvl inositol svnthase 




Qpr-Thr nrntein kinase related to the mvotonic dvstrophv protein kinase 


JL J&J-J 1 


TTc 1- PRP* nolvcvstic kidnev disease 1 (autosomal dominant) 


PKD2 


polycystic kidney disease 2 (autosomal dominant) -Note: redefinition of 

svrnhnh TTq R9001 ■ PKD4 




PTCD7T • P*PCT)T • nolvcvstic kidnev disease 2-like 1: polycystin-like 




nnlvnvqtir kidnev disease 3 (autosomal dominant); APKD3 




"nolvcvstic kidnev disease (uolvcvstin) and REJ (sperm receptor for egg jelly, 
sea urchin homolog)-like" 


PKDTS 


"polycystic kidney disease, infantile severe, with tuberous sclerosis" 


PICHD1 


ARPKD; polycystic kidney and hepatic disease 1 (autosomal recessive) 


PKIA 


"PRKACN1; protein kinase, cAMP-dependent, catalytic, inhibitor 1" 


PKIB 


"PRKACN2; protein kinase, cAMP-dependent, catalytic, inhibitor 2" 


PIT TO 


"nrntein kinase (cAMP-denendent catalvtic) inhibitor gamma" 


PTCT P 


"Hs 95990* nvruvate kinase, liver and RBC" 




"nvruvate kinase muscle* Hs.990: OIP3" 


PKMYT1 


MYT1; membrane-associated tyrosine- and threonine-specific cdc2-inhibitory 

Vina ^e 


PT A7O10 


"nhospholipase A2 group X: GXPLA2" 


PT A?Ct1R 


"PLA2; PPLA2; PLA2A; phospholipase A2, group IB (pancreas)" 


PLA2G2A 


"phospholipase A2, group IIA (platelets, synovial fluid); Hs.76422; PLA2L; 
PLA2B" 


PT A?G?C 


"nhosnholinase A2 eroun IIC (possible pseudogene)" 


PLA2G2D 


"phospholipase A2 S group IID; secretory phospholipase A2s; sPLA2S" 


PLA2G4A 


rJLA2vj4; pnospnoiipase Az, group iva ^cyiosouc, caicium-acpenueriL^, 
Hs 3278* nhosnholinase A2 eroun IV" 


PT A2G4R 


"CPLA2-BETA* nhospholinase A2 group IVB (cytosolic)" 


PLA2G4C 


M CPLA2-GAMMA; phospholipase A2, group IVC (cytosolic, calcium- 
independent)" 


PLAzCjD 


"phospholipase A2, group V" 


PLAzCjo 


phospholipase Az, gioup VI, lrLAz 


PLA2G7 


"phospholipase A2, group VII (platelet-activating factor acetylhydrolase, 
piasmaj, r /^/Vxi, LriJLs-r l,j\z , pnospnoiipase /\z, group vii ^piaieieL-dCLivciLmg 
factor acetvlhvdrolase Dlasma)" 

JLUvLvl Uvvl Y 111 J V*l vlU'U'Wj L/lUulllU / 


PLA2R1 


"PLA2R; phospholipase A2 receptor 1, 180kD" 


PLAA 


nhosnholinase A2-activatinof nrotein* PLAP* Dhosnholinase A2-activatin2 
protein 


PLAU 


"Hs.77274; plasminogen activator, urokinase" 


PLAUR 


"Hs. 89857; plasminogen activator, urokinase receptor; Hs.83170" 


PLCB2 


"Hs.994; phospholipase C, beta 2" 


PLCB3 


"phospholipase C 5 beta 3 (phosphatidylinositol-specific)" 


PLCB4 


"Hs.74014; phospholipase C, beta 4" 


PLCD1 


"phospholipase C, delta 1" 


PLCD3 


"phospholipase C, delta 3" 


PLCE 


"phospholipase C, epsilon; PLC-L" 
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PLCGl 


"Hs.993; PLC1; phospholipase C, gamma 1 (formerly subtype 148)" 


PLCG2 


"phospholipase C, gamma 2 (phosphatidylinositol-specific); Hs.75648" 


T)T fvl 

FLU I 


pnospno lipase u i , pnospnauuyicnoiiiie-speciiic 




phospholipase D2 




poio ^JLJrosopniaj-iiite Kindle 


PLOD 


"procollagen-lysine, 2-oxoglutarate 5-dioxygenase (lysine hydroxylase, Ehlers- 
uanios synarome rype vjj, xis./ ju^j, x^i_,jnL, j_<ra 


TJT /'"VT^O 

rLUDz 


prOCOliagen-iysme, Z-OXOglUlaTaie J-ulUXygClicibC ^lysine iry ui UA_y las^y ^ 




procoiiagen-iysme, z-oxogiu-taraic j-uiuxygciiabc ^lybinc iiy ui uyvy iao^ ijiij 


PLP1 


"PLP; proteolipid protein (Pelizaeus-Merzbacher disease, spastic paraplegia 2, 
uncompncateuj, ris.i /o/, ojt \jz 


rLbLJKl 


pnospnonpiQ scramoiasc 1 


T>A If A >T 1 

rJVLJVLl 


pnospnomannomuiase i,rib./j>ojj 


rlVIlVlz 


r^TM^i • i-iVirvonlnoTnciTinrkmntnQ^ 9* f^DCr^* rarhnhvdrate-deficient errvconrotein 
syndrome 1 


PMM2P1 


phosphomannomutase 2 pseudogene 1; PMM2psi 


PMPCB 


MPPB; MPP11; MPPP52; peptidase (mitochondrial processing) beta 


PMS1 


PMSL1; postmeiotic segregation increased (S. cerevisiae) 1 


PMS2 


PMSL2; postmeiotic segregation increased (S. cerevisiae) 2 


PMS2L1 


postmeiotic segregation increased 2-like 1; PMS3 


PMS2L10 


postmeiotic segregation increased 2-like 10; PMSR4 


PMS2L11 


postmeiotic segregation increased 2-like 1 1 ; PMSR6 


PMS2L12 


postmeiotic segregation increased 2-like 12; PMSL12 


PMS2L2 


postmeiotic segregation increased 2-like 2; PMS4 


PMS2L3 


postmeiotic segregation increased 2-like 3; PMS5 


PMS2L4 


postmeiotic segregation increased 2-like 4; PMS6 


PMS2L5 


postmeiotic segregation increased 2-like 5; PMS7 


PMS2L6 


postmeiotic segregation increased 2-like 6; PMS8 


PMS2L7 


postmeiotic segregation increased 2-like 7; PMSR1 


PMS2L8 


postmeiotic segregation increased 2-like 8; PMSR2 


PMS2L9 


postmeiotic segregation increased 2-like 9; PMSR3 


PMS2LP1 


postmeiotic segregation increased 2-like pseudogene 1; PMSR5 


PMS2LP2 


postmeiotic segregation increased 2-like pseudogene 2; PMSR7 


PMVK 


PMK; PMK-PEN; phosphomevalonate kinase 


PNKP 


polynucleotide kinase 3-prime-phosphatase 


PNLIP 


Hs.99950; pancreatic lipase; Hs.1108 


PNLIPRP1 


PLRP1; pancreatic lipase-related protein 1 


PNLIPRP2 


PLRP2; pancreatic lipase-related protein 2 


PNMT 


Hs.1892; PENT; phenylethanol amine N-methyltransferase 


PNMTP1 


phenylethanolamine N-methyltransferase pseudogene 1 


PXTPO 
r INjt w 


PVP TFiOYTM^ ^ PPTA/TP PTTOQPITATP O^VTT^AQTT 
1 JL l^ii^ w^VllN JJ/- J ~r lvIlViJ^~i J^^ol ii/-V 1 Jj/ V^yvll_y/\0 H, 


POLA 


"Wc R1Q49* Tiolvineracip (DMA directed^ alrVha" 


POLB 


"Hs.1894; polymerase (DNA directed), beta" 


POLD1 


M Hs.65383; POLD; polymerase (DNA directed), delta 1, catalytic subunit 
(125kD)" 


POLD2 


"polymerase (DNA directed), delta 2, regulatory subunit (50kD)" 
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Name 


Description of Enzyme 


POLE 


II I /T\\T A J • 1 IN . J 1 „ t f 

polymerase (DNA directed), epsilon" 


POLE2 


II 1 /"T\\TA J* X- J\ ~ „ ' 1 r\ r\T)"PO 1 1 

' polymerase (DNA directed), epsilon 2; DPh2 


POLG 


Hs. 80961; polymerase (DNA directed), gamma 


POLG2 


polymerase (DNA directed), gamma 2, accessory summit; nroj, rUi^rJ, 
MTPOLB; polymerase (DNA directed), gamma 2, accessory subunit" 


POLH 


polymerase (DNA directed), eta; Ar-V; KAD3UA 


POLI 


RAD30B; polymerase (DNA directed) iota, KA1J3U (c>. ceievisiaej nomoiog d 


POLQ 


polymerase (DNA-directed), theta 


POLR2A 


polymerase (KJNA) 11 (DJN A directed) polypeptide A {zzvku), xis.oujoo, 
POT R9- POT R A 


POT R9R 


nnlvmpra^e fRNA i TT fDNA directed i nolvnentide B ( 140kD") 

JJLJlj'lllt/1 dot; yXVl N 1\. J XX ^x^ 7 1 > ii. till V/VLWVXy YJ\JLJ Ly^L^ixvxv^ ^ i. rv/x^-i— 


POT P9P 


T-Tq 7QA09- nnlvmera^e (RNA^ TT fDNA directedi nolvnentide C (331<D) 


POT P9Pi 

1 w XvX vZ, U 


nnlvmpracip ("RTsTA 1 TT TDNA directed^ nolvnentide D 


POT P9P 


nnlvmerflqe CRN A i TT fDNA directed i nolvDentide E f25kD") 

UUi V lliwl Clow IXvXNii./ XX li/Jlirl V-ilJL vvLV-'Vi j yj\j±y yjs^ij li\*x\s -I—j 


POT R9R 


nnlvmpra^p fRNA i TT TDNA directed^ nolvnentide F 


POT R9G 


nolvmerase fRNA i II fDNA directedi nolvnentide G* RPB7 


POT R9TI 


r>n1vmpra<!p CRN A i TT TDNA directed i nolvnentide H 


POT R9T 


nolvmera«;e fRNAi II fDNA directed") nolvnentide I (14.5kD) 


POT R9T 


nolvmera^e TRNA i TT TDNA directed") nolvnentide J (13.3kD^ 


POT R9T<T 


nnlvmpraqp CRN A i TT TDNA directedi nolvnentide K (7 OkD j 

IJyJiy 11 it/1 dot/ ixVLNny xx ^X'iNjri. vxii v^v/uwti j vjxjiy ^j\u^jLL\x\y xv. ^/ j 


POT P9T 


nnlvmpracp CRTsJA^ TT CT~iNA HirppfpH 1 r\nl vnptxtiHf* T f7 (SIcDi 

ULUy 1I1C1 ClbC ^xVLNrvy XX ^X/lNrl till t/t/Lt/tl J ^J\Jiy kJt^ky Lltlt/ Xv ^ / .WlVX^/y 


POT PTV/fT 

1 Wx^X\J.Vx 1 


nnKnnpraQP TRNA i iTiitnr»lTnnHna1 TDNA HiVpfvfpfi V Vi-mtRPOT, 

UVJl V lllt/l dot/ llM\/\y IIII Lt/t»lAVJllvXI ldi ^L/1NDl tlXX t/O Lt'ti J , 11 XXXIXVX VyXi 


POTVTT1 


i">t*o fpi n - O -m finnn cvl trpm <; fpTa <5 p 1 

L/l W Lt/lll V_/ — llldllllf o y I LI dllOXt/1 dot/ 1 


PON1 


n?^T"0 ay r\n qcp 1 • POT\F 

Udi dVJA.t>lidOt/ 1, X WIN 


PON9 


nflranYnna <ip 9 

IJdl dfA.VJlldot' 


PON1 


"nnfaoiirniia^p ^ 

Uul CIUAUIIlIOu »J 


POR 

X V71V 


P4S0 f pvforlnrnmp^ oxidfyrpHnpfa^p 

X i \J I v V luvlll Ulllvy W/Vltlt/1 t/tiClt/ LClOw 


PP 
X X 


Tivvntilio^i lViflf a<sP (\ TinTP'fl'mci i 

IJ V 1 \J LJlltf O LJlldldOt' \ IXXf x t^cixxxisy 


PP9P-DFT TA 

X X ^V_^~ XVX-/X-/ X Jr\. 


"nrntpin nVin^i irSata^p 9n dpltfl i^n^vmp 11 

LJl f Lt/lll LJllt/o LylldLdOt/ tlt/XLd iOU/j V lilt/ 


PPAP7A 


PAP-9 A* nlno^i lViatidin acirl nTio^nTiata^p tvnp 9a 

X ril ^/Xx, LJllVJoLJlldLltllt/ dt/ltl JJllf OjJlldLdot/ L_y IJt/ ^«d 


pp A P9T5 

X X rii AsXJ 


PAP-9"R* nlinQnliatiVlip aoiH nTio^nTiataQP tvnp 9 IS 

X rll ZjX-J , IJllWo jJlld Li tilt' dt/ltl jJllt^oLJlldLdot/ Ljr^Jt/ jUkJ 


PPAP9P 


PAP-90" "n1ioQ"nlTatiHiP apirl nVir»tj"nTiai"ac;p tvnp 9p 

X XiJL "Z/V-x, LJllt/O LJlid lltllvv dt'ltl jJllf OjJlldLdot/ Ly LJ t^ Z/Vy 


PPAT 


Hs.311; GPAT; phosplioribosyl pyrophosphate amidotransferase 


T>T> A HTD1 

11 A 1 F 1 


phosphoribosyl pyrophosphate amidotransferase pseudogene 1 


PPEF1 


"PPEF; protein phosphatase, EF hand calcium-binding domain 1; PPEF-1" 


PPEF2 


"protein phosphatase, EF hand calcium-binding domain 2; PPEF-2" 


PPFIA1 


"protein tyrosine phosphatase, receptor type, f polypeptide (PTPRF), interacting 
protein (liprin), alpha 1" 


PPFIA2 


"protein tyrosine phosphatase, receptor type, f polypeptide (PTPRF), interacting 
protein (liprin), alpha 2" 


PPFIA3 


"protein tyrosine phosphatase, receptor type, f polypeptide (PTPRF), interacting 
protein ^iipimj, aipna d, ivi/\./-vu ojh 


PPFIA4 


"protein tyrosine phosphatase, receptor type, f polypeptide (PTPRF), interacting 
protein (liprin), alpha 4" 


PPGB 


Hs.985; GSL; protective protein for beta-galactpsidase (galactosialidosis) 


PPIA 


peptidylprolyl isomerase A (cyclophilin A) 
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T)f*s or infirm of TTVn7ViTif k 


PPIB 


Hs.699; CYPB; peptidylprolyl isomerase B (cyclophilin B) 


rrlC 


peptidylprolyl isomerase C (cyclophilin C); CYPC 


rrlD 


nCyr4U; CYr-4U; peptidylprolyl isomerase D (cyclophilin u) 


rrlb 


CYP-33; peptidylprolyl isomerase E (cyclophilin E) 


PPIF 


peptidylprolyl isomerase F (cyclophilin F); CYP3; peptidylprolyl isomerase F 
(cyclophilin F) 


rrlJLl 


peptidylprolyl isomerase (cyclophilin)-like 1 




peptidylprolyl isomerase (cyclophilin) pseudogene 1 


T)T)TD 1 A 

r r lr 1 U 


peptidylprolyl isomerase (cyclophilin) pseudogene 10; CEJP; peptidylprolyl 
i^omfiTase (cvclonhilin^ ti^eudocrenft 10 


PPIP2 


Dentidvlnrolvl isomerase (cvclonhilin^ nseudoffene 2 


PPIP3 


neDtidvlnrolvl isomerase ( cvclonhilin) nseudoeene 3 


PPIP4 


rjentidvlnrolvl isomerase favclonhilihi useudosene 4 


PPIP5 


Dentidvlnrolvl isomerase (cvclot)hiluf) nseudoffene 5 

V-J V_/ yJ CAVA V A yj A W AY A A JUl 1XW1 Uu V \ v/ Y Vlw L/lll 1111 y *' lu ^n ViiV *^ 


PPIP6 


nentidvlnrolvl isomerase fcvclonhilin^ Dseudoffene 6 


PPIP7 


neotidvlnroTvl isomerase fcvclonhilihi oseudotiene 7 


PPIP8 


iip/ntidvlnrolvl isomerase fcvclonhilin^ nseudoffene 8 


PPIP9 


peptidylprolyl isomerase (cyclophilin) pseudogene 9 


PPM1A 


"protein phosphatase 1 A (formerly 2C), magnesium-dependent, alpha isoform" 


PPM IB 


"protein phosphatase IB (formerly 2C), magnesium-dependent, beta isoform" 


PPM ID 


"WIPl; protein phosphatase ID magnesium-dependent, delta isoform" 


PPM1G 


"protein phosphatase 1G (formerly 2C) 5 magnesium-dependent, gamma 
isoform; PPP2CG; protein phosphatase 2, catalytic subunit, gamma isoform; 
PP2Ceamma M 


PPM2C 


"nroteiu nhosnhatase 20 rnapnetsium-denftndftnt catalvtic siihimit" 


PPMT 


PCCMT* PISTE 14* nrenvlcvsteine carboxvl methlvtransferase 


PPOX 


PPO; protoporphyrinogen oxidase 


PPP1CA 


"Hs. 78092* PPPI A* orotein nhosnhatase 1 catalvtic subunit alnha isoform ,T 

•A--*. lj« * W v ^ 5 1-lA l ^ A. j ^/ivtvlll ^/Al\/u^/ A Ad LUO V A. vttlUl V tlv OUL/ tiill d A U/ A ACA luV/AV/A AAX 


PPP1CB 


"Hs.21537; protein phosphatase 1, catalytic subunit, beta isoform" 


pppi r^c 

rrr I K^K^ 


"Hs.79081; protein phosphatase 1, catalytic subunit, gamma isoform" 


PPP 1 P 1 A 


protein pnospnarase i, regulatory subunit lu; rjoly; rJNU ih 


PPP 1P1 A 
rrr i xv 1 1\ 


"protein phosphatase 1, regulatory (inhibitor) subunit 1A" 


PPP1R1B 


"DARPP-32; protein phosphatase 1, regulatory (inhibitor) subunit IB 
(uopaniine ana cjxwir regiuatea pnospnoprotem, iJAKrr-Jz) 


PPP 1 P 9 


"protein phosphatase l, regulatory (inhibitor) subunit 2" 


PPP 1 P 9P 


"IPP-2P; protein phosphatase l, regulatory (inhibitor) subunit 2 pseudogene" 


PPP 1 P 3 
rrr i skd 


"protein phosphatase l, regulatory (inhibitor) subunit 3 (glycogen and 
sarconlasmic reticulum binding subunit ^Veletal itiikHpV T-Tc ^AAQfi' PPPll?^ A" 


PPP1R5 


"nrotein nhosuhatase 1 re^ulatorv rinhibitor^ snhnnif S" 


PPP1R6 


"urotein nhosnhatase 1 rep^ulaforv sTibnnit £> fWOTF* reHf^fimtion r*f*Q\rmV»rin M 

jjivcviii jjxxv/Oj^ixci.i.u.ov/ X, l^g LllCtLWl J OU.UJUUXXL \J JL -L*. 1 dJ-CLllil li\Jll Ul oy lUUUl J 


PPP1R7 


"protein phosphatase 1, regulatory subunit 7; sds22" 


PPP1R8 


"orotein nhosnhatase 1 recmlpitorv ^inhibitor"! QiiKnnit 8* APF)1-«rrl 1 • >JTPP 1" 

jjiuluui jjxiuoljxxcxlciov^ x, i t/guicxLVJi y ^iiiiii umjiy otlUUillL O, jrxJSJLJ 1 , ctlU.- 1 , XNirr-1 


PPP1R8P 


"protein phosphatase 1, regulatory (inhibitor) subunit 8 pseudogene" 


PPP1R9 


"protein phosphatase I, regulatory subunit 9, spinophilin" 


PPP2CA 


"Hs. 78852; protein phosphatase 2 (formerly 2A), catalytic subunit, alpha 
isoform" 
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Description of Enzyme 


PPP2CB 


"protein phosphatase 2 (formerly 2A), catalytic subunit, beta isoform" 


PPP2CBP 


"protein phosphatase 2 (formerly 2A), catalytic subunit, beta isoform 
pseudogene" 


PPP2R1A 


"protein phosphatase 2 (formerly 2A), regulatory subunit A (PR 65), alpha 
isoform" 


PPP2R1B 


"protein phosphatase 2 (formerly 2A), regulatory subunit A (PR 65), beta 
isoform; Hs. 89608 


PPP2R2A 


"Hs.75200; protein phosphatase 2 (formerly 2A), regulatory subunit B (PR 52), 
alpha isoform" 


PPP2R2B 


"protein phosphatase 2 (formerly 2A), regulatory subunit B (PR 52), beta 
isoform" 


PPP2R2C 


"protein phosphatase 2 (formerly 2 A), regulatory subunit B (PR 52), gamma 
isoform" 


PPP2R3 


Hs.89; protein phosphatase 2 (iormerly 2A), regulatory subunit B (rK /2), 

aipila lbOiUIIH allU l^x x\. I JWj, UCLa lbUHJlIU 


ST ST ST Z.SSH 


"T^TA AOftdd- T-Tq 7R07R- PTP A- nrntein nhnqnhfltfl^e 2 A remilatnrv subunit B 1 
(PR 53)" 


PPP2R5A 


"protein phosphatase 2, regulatory subunit B (B56), alpha isofonn" 


PPP2R5B 


"protein phosphatase 2, regulatory subunit B (B56), beta isoform" 


x xxz,i\D\^ 


prOLClll pilUbpilaLabC Z,, ICgUlaLUiy bUUUIHL x> yxjJKJJ^ gdlxllllcl IbUlUlllx 


PPP2R5D 


"protein phosphatase 2, regulatory subunit B (B56), delta isoform" 


PPP2R5E 


"protein phosphatase 2, regulatory subunit B (B56), epsilon isofonn 


PPP3CA 


"Hs.92; CALN; CNA1; CCN1; CALNA; PPP2B; protein phosphatase 3 
(formerly 2B), catalytic subunit, alpha isoform (calcmeurm A alpha)" 


PPP3CB 


"protein phosphatase 3 (formerly 2B), catalytic subunit, beta isoform 
(calcmeurm A beta); Hs.1335; CALNB" 


PPP3CC 


"protein phosphatase 3 (formerly 2B), catalytic subunit, gamma isoform 

/I "A Nil 

(calcmeurm A gamma)' 


PPP3R1 


"protein phosphatase 3 (formerly 2B), regulatory subunit B (19kD), alpha 

lauxuiiii ^L/dioiiicuiiii xj, type 1J 


rx r j xvz. 


pioLciii pinjt>piid.Lac>c d ^lurnicriy Zrxjj, regulatory buounu x> \iy)sAJ ) y ueta 
isoform (calcineurin B, type II)" 


PPP4C 


"PP4; Hs.2903; protein phosphatase 4 (fonnerly X), catalytic subunit" 


PPP4T5 1 
x x x txvi 


piULClIl piluapilaLaoC *-fr, ICgUlaLUiy bUUUIUL 1, i r^Iv 1 


pppcp 

J. X X «J 


piULCill pilUbpilaLat>C J, uaLaiyLiL/ bUUUIllL, xTb./JlOW, X^xxJ 


PPP6C 


kyl\JLt<lIl pjLX\JopilCll<Xot' VJ, L/dLdiytlO oUUU-llll 


PPT 


pcniiuLuyi-piuiciii uiiucbLcrd.be ^ceruiu-iipoiuboinosis, neuronal i, miantue, 
Haltia-Santavuori disease); CLN1; INCL" 


PPT2 


palmitoyl-protein thio esterase 2 


PRCP 


prolyl carboxypeptidase (angiotensinase C); PCP; HUMP CP 


PREP 


prolyl endopeptidase; Hs.86978; PEP 


PRIM1 


primase polypeptide 1 (49kD); Hs. 82741 


PRIM1P1 


"primase polypeptide 1, pseudogene 1" 


PRIM2A 


Hs.74519; PRIM2; primase polypeptide 2A (58kD) 


PRIM2B 


PRIM2; primase polypeptide 2B (58kD) 


PRKA1 


protein kinase Al 


PRKA2 


protein kinase A2 
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Name 


jJcSCi lpiion oi iLiizyiiic 


T)T> V A A 1 


protein Kinase, /\JVijr-acuvaieG, aipna l catalytic buounit, ^yivix iv aipna i 


T)T> FA AO 


i^rUx/\/\ ? protein Kinase, /\iviJr-aciivaieu, aipna z catalytic buuumt, protein 
kinase, AMP-activated; AMPK" 


PRKAB 1 

J. IvJLVi X.I..* J. 


"protein kinase, AMP-activated, beta 1 non-catalytic subunit; AMPK beta 1 11 


PRKAB2 


"protein kinase, AMP-activated, beta 2 non-catalytic subunit; AMPK beta 2" 


PP A C* A 


xis. / /z/ 1, proiem Kinase, o/^vxx -ucpciiuciit, uataiytiL', aipna 


PRKACB 


"Hs.1903; protein kinase, cAMP-dependent, catalytic, beta" 


PRKACG 


"protein kinase, cAMP-dependent, catalytic, gamma" 


PRK AG 1 


"protein kinase, AMP-activated, gamma 1 non-catalytic subunit; AMPK gamma 
1" 


PRKAG2 


"protein kinase, AMP-activated, gamma 2 non-catalytic subunit; AMPK gamma 
2" 


PRKAR1A 


"Hs. 62039; TSE1; PRKAR1; protein kinase, cAMP-dependent, regulatory, type 
x, aipna ^tissue specmc cxtinguisucr ij, ^inv^i, v_^aiiicy iiiy.AAjiiia~ciiuAj^iii.i.G 
complex, type 1" 


PP F AD 1 AT> 


piotem Kinase, c/\ivix -uepenuent, regulatory, type i, aipna pscuu.ugciic 


pp A "D 1 13 
Jr ISJlV/VIv 1 o 


"T-To 1 ^ 1 Q- -t-vtwfva-im V-incscf* r» A A/TP-rl pnpnHpnt Tf^onlfilTvrv hmp T Viptfl" 
xxb.U 1-/, pxotdll Kinase, OrVlvli -U-CpciiuciiL, icguxatuiy, type x, ucia 


PP 1/ ADO A 


x xSJV/ax\-Z, piUlClIx KlilaSC, Oj^Vlx-UCpcixUC/iii., lCguiaLUiy, iy\J\s ix, aipna 




"Wo "7*7 A*} Q ■ PPT^ AP9* nrntpin Vim c» cf» n A A/TP _ H f^-nF»n HF»nt re* cri ll fit r>rv h/np TT 
xxs. / /'+j>_/, x xviV/AJCvZ, proicin Kinase, urvivxir -ucpciiuciiL, icguiatuxy, type xx, 

beta" 


PRKCA 


"protein kinase C, alpha; Hs.60762; PKCA" 


PRKCB1 


"Hs.77767; PKCB; PRKCB; PRKCB2; protein kinase C 5 beta 1" 


PRKCBP1 


protein kinase C binding protein 1 ; RACK 7 


PRKCBP2 


protein kinase C binding protein 2; RACK 17 


PRJCCD 


"Hs.458; protein kinase C, delta" 


PRKCDBP 


"SRBC; C-RAF-1; protein lcinase C, delta binding protein" 


PRKCE 


"protein kinase C, epsilon" 


PRICCG 


"protein kinase C, gamma; Hs.2890; PKCG" 


PRKCH 


"PRKCL; PKC-L; protein kinase C, eta" 


PRKCI 


"DXS1 179E; Hs.1904; PKCI; protein kinase C, iota" 


PRKCL1 


protein kinase C-like 1; DBK; PRK1; PKN; serine-threonine kinase N 


PRKCL2 


protein kinase C-like 2; PRK2 


PRKCM 


"Hs.2891; PKCM; protein kinase C, mu" 


PRKCN 


"protein kinase C, nu; EPK2; serine-threonine protein kinase; PKCnu" 




xxs.oyoij, protein Kinase tneta 


PRKCSH 


protein kinase C substrate 80K-H; Hs.1432; G19P1 


PRKCZ 


"Hs. 78793; protein kinase C, zeta" 


PRKDC 


HYRC1; protein kinase, DNA-activated, catalytic polypeptide; XRCC7; hyper- 
radiosensitivity of murine scid mutation, complementing 1; DNAPK" 


PRKG1 


"PRKG1B; PRKGR1B; protein kinase, cGMP-dependent, type I; PGK; cGKI; 
protein kinase, cGMP-dependent, regulatoiy, type I, beta" 




riotem Kinase, cvjrMr-aepenaent, type II; cGKII; rRKGrR2 


PRKR 


"Hs.73821; PKR; protein kinase, interferon-inducible double stranded RNA 
dependent" 


PRKRA 


"protein lcinase, interferon-inducible double stranded RNA dependent activator; 
RAX; PACT" 
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Description of Enzyme 


PRKRI 


protem-kmase, interferon- inducible double stranaea jkjn/y aepenaeni lnmoiior, 




M i-kT-r\t^in-lrin^Qf» intprfprnm-inHiinible double stranded RNA dependent inhibitor, 
repressor of (P58 repressor)" 


PRKX 


"protein kinase, X-linked; PKX1" 


r l^S^VJr 1 


"rvrrYh=»iri Vin^Qp ^-linked nseudoffene 1" 


PRKXP2 


"protein kinase, X-linked, pseudogene 2" 


PRKY 


"protein kinase, Y-linked" 


PRMT3 


protein argmme JN-metnyitransierase ^^nnKiNr mexnyiixansierdbe 0. vcicvioictc^ 
like 1 


PPT\TP 


M Wo 74621 • CTD* PRIP- orion protein (p27-30) (Creutzfeld- Jakob disease, 
Gerstmann-Strausler-Scheinker syndrome, fatal familial insomnia)" 


PRODH 


proline dehydrogenase (proline oxidase) 


PROSC 


proline synthetase co-transcribed (bacterial homolog) 


PRP4 


PR4H; serine/threonine-protein kinase PRP4 homolog 


PRPS1 


Hs. 74093; phosphoribosyl pyrophosphate synthetase 1; PRS I; Hs.56 


PRPS1L1 


PRPSL; phosphoribosyl pyrophosphate synthetase 1-like 1 


PRPS1L2 


phosphoribosyl pyrophosphate synthetase 1-like 2 


PRPS2 


Hs.2910; phosphoribosyl pyrophosphate synthetase 2; PRS II 


PRPSAP1 


PAP39; phosphoribosyl pyrophosphate synthetase-associated protein 1 1 


PRPSAP2 


phosphoribosyl pyrophosphate synthetase-associated protein 2; PAP41 


PRSC1 


"protease, cysteine, 1 (legumain); legumain" 


PP QA/T 1 


"rvrotease metallo 1 331d> KIAA0047* Hs 57302" 




"n"rnfp5i<sp metal 1o 2 11 


PP 


tlivmiiQ Qneeifip serine nentidase 


PP 9^1 


"He 71QR1 • TRY1 • cationic trvpsinooreir hereditary pancreatitis; protease, 
serine, 1 (trypsin 1); HPC; PCTT" 


PRSS11 


"protease, serine, 1 1 (IGF binding)" 


PRSS12 


"BSSP-3; protease, serine, 12 (neurotrypsin, motopsin)" 


PRSS15 


"LONP; HLON; LONHS; PRS S 1 5 -PENDING; protease, serine, 15" 


X IVUU 1 / 


"PSTS" KLK4* EMSP1" protease serine 17 (enamel matrix, prostate)" 


PPSS11 9 


" ITMP" nro tease serine 1 9 fneuropsin/ovasinY' 




"Hs 105977* TRY2* protease serine 2 rtrvnsin 2V 


J. i\uOz< 1 


"nrotease serine 21 ftestisinY TFST1 ■ testisin* KSP-1* serine protease from 
eosinophils" 


PRSS3 


"Hs.58247; TRY3; protease, serine, 3 (trypsin 3)" 


PRSS4 


"TRY4; protease, serine, 4 (trypsin 4, brain)" 


PRSS7 


"nrotea<;e serine 7 fenterokinaseV ITs ^1 


PRSS8 


"nrotea^e serine S rnrost^sin^" 


PRSSL1 


"protease, serine-like, 1; NES1" 


PK1N3 


Hs.928; PK-3; ACPA; L-AJNCA; proteinase 3 (serine proteinase, neutrophil, 
Wegener granulomatosis autoantigen)" 


PSA 


puromycin-sensitive aminopeptidase 


PSAP 


Hs. 78575; SAP1; GLBA; prosaposin (variant Gaucher disease and variant 
metachromatic leukodystrophy) 


PSEN1 


AD3; presenilin 1 (Alzheimer disease 3); Hs.46464; FAD; SI 82; PS1 
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PSEN2 


AD4; presemlm 2 (Alzheimer disease 4); AD3L; Hs.2530.3, blMz, Pbz, 
Alzheimer's disease 3-like 


PSKH1 


putative serine kinase HI (symbol provisional) 


PSMB8 


proteasome (prosome, macropain) su burnt, beta type, o ^large mumiunctionai 

nrn t PQCP 7\. n^Q.?1fv r)^^?!^- TMP7- PTNG10" 
protease / ), l/oozio, j^uoz,iux-/, xjivxx / , mnuiu 


PSMB9 


proteasome upiosome, iiiaoiupciiii^ ouuuihl, ucia type, s v i£ii & w niuiiuunvuuiiuA 
protease 2); LMP2; RING12" 


PSMC1 

x oivxv_v 1 


"proteasome (prosome, macropain) 26S subunit, ATPase, 1; S4; P56" 




"proteasome (prosome, macropain) 26S subunit, ATPase, 2; S7; MSS1" 


PSMC3 


"proteasome (prosome, macropain) 26S subunit, ATPase, 3; TBP1" 




"proteasome (prosome, macropain) 26S subunit, ATPase, 3 pseudogene" 


PSMC4 


"proteasome (prosome, macropain) 26S subunit, ATPase, 4; S6; TBP7" 




"proteasome (prosome, macropain) 26S subunit, ATPase, 5; S8; P45; TRIP1" 


PSMC6 


"proteasome (prosome, macropain) 26S subunit, ATPase, 6; p42" 


X O lYXXv 1 


"proteasome (prosome, macropain) 26S subunit, non-ATPase, 1; SI; PI 12" 


PSMD10 


"proteasome (prosome, macropain) 26S subunit, non-ATPase, 10" 


PSMD11 


proteasome ^prosome, macropain ^ zoj &uuluiil, nun ah a^vv, i x 


Tl O TV /TTT\ 1 O 


H---».^4-£»r» a ^nrno r\m tYlOPmnQin^ 0 /^Q CllV^TlTIlt Timi- ATPflSfi 1 2" 

proteasome ^prosome, iiiaL/iupain^ z-uo auuuiiiL, xiun jtxxx ao^, 


T") O A /I'TTA 1 Q 


ii„ vr .4.a nc , nrn a A-irncAinp tvi n frnn £11 n ^ 0 ci mi t non-ATPase 13" 
piOteaSOme ^prUSOIHC, IllaUIupaxiiJ /-uo ouuuinL, nun -rvj-j. aovj 




PQ7- tt? AP9* nrntpflQnmp rnrn^nmp iriacronaini 26S subunit. non-ATPase, 

2" 


PSMD3 


"S3; P58; proteasome (prosome, macropain) 26S subunit, non-ATPase, 3" 


"DO A /TT^ /I 


"rt-rAfAoorvmA A"\rnor>mp mcipmn^lin^ 9^>S <;nVinTllt non-ATPase 4* S5A" 
pi OieaSOlTie ^prOSOIIlC, nlaOIvjpd.111/ z-uo ouuuxiil, nun rv x x ciav^, -t, \. 




"CJ^Ti* nrntpacnmp / -ru-r^i onm r mciprnnfnnl ^f^S! Qlllninif' non-ATPase 5" 
oDx5, prOteaoOme ^piUoUIIlC, lll<±vviUpaXll/ iiUu ouuuiiil, iivjii ii-iJ- cio^, 


JroiVLJJD 


"nrrvf ao c r\-»-ii /'nrnoAmp mQf , rrvi"vPiiTi^ ^f^^l QlirSllTlit nOTl-ATPase 6' S10" 
prOteaoOme ^prOSOIIie, Illavviupalll^ zuo suuumi, nun ri x x oovj u, uiu 


Jr MVxJJ / 


"nr^fpooAiiKa rnrAcnmp m^^pmnniT^^ 9^S«1 <siiHnnit non-ATPase 7 nVTov34 

piOteaSOlnC ^piUcjUIllC, lllaui U^JcliLiJ ZrUO ouuuiiit, n\jn r±xx aou, / ^iyiuvj-t 

homolog); S12; P40; MOV34" 


PSMD8 


"proteasome (prosome, macropain) 26S subunit, non-ATPase, 8; S14" 


D Q A /T TA O 


prOteaSOlXLC ^piUoUIllC, lllclv^Hjpcnn^ z-vjo ouuuini, n\jn r\. x x aou, ^ 




rox 5 pilOopilUoCI H1C piIuopilaLaoC 




i^(~iCi' i-\Vir^oi"\lir\c:p*T"inf a nnncnncitci CP—11 1^"P 
, pilUispilUoCI iilC pilubpilaLcloC-'IllvC 


PSTPIP1 


proline-serine-threonine phosphatase interacting protein 1; CD2 cytoplasmic 

tail Kinrh'TTcr nmtpin- H-PTP* P9TPTP* * CT)2"RP1T ' CD2BP1S 
taii-omuiiig piULCiii, xx-jrxx, r jinr, \^ljz,idx x, v^x^zxjx ix/, k^xj^xjx iu 


PSTPIP2 


MAYP; proline-serine-threonine phosphatase interacting protein 2 


PTE1 


peroxisomal acyl-CoA thioesterase; hTE; hNAACTE; tmoesterase 11 


PTEN 


phosphatase and tensin homolog (mutated in multiple advanced cancers 1); 

A/TTV/f API 


P'TTT AJP 1 
r IxlJNi^ I 


pnospnatase ano tensin noinoiug ^niuLaLcu. m niuiLipic auvaiivvcu taiiLwa i^, 
pseudogene 1; PTH2; PTEN2; psiPTEN; PTEN-rs" 


Jr liiK 


ivx xv- 1 , pnospnoiriesterase-reiateQ 


PTGDS 


"prostaglandin D2 synthase (21kD, brain)" 


PTGIS 


prostaglandin 12 (prostacyclin) synthase; PGIS; CYP8; CYP8A1 


mnr' O 1 

PICjM 


rls.oo4/4, prostagianain-enaoperoxiae syntnase i ^prostagianam vr/xx byntnase 
and cyclooxygenase) 


PTGS2 


Hs.8958l; COX-2; prostaglandin-endoperoxide synthase 2 (prostaglandin G/H 
synthase and cyclooxygenase); COX2; Hs. 89495 


PTK2 


FAK; PTK2 protein tyrosine kinase 
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PTK2B 


protein tyrosine kinase 2 beta; PTK; FAK2; CAKB; PYK2; RAFTK 


Jl IrOxO 


pnpTv-QTD t->rnfpin tvrn^ine kinase 31-$ 


r JL Jv4 


PTfTA rvrntpi-n tvm«?ine kinase 

JT I IV't IJIULCIIl LjIUotllv xvxxxcio*-' 




PTET^ nrntpin t\/t*nQinp kinflSP 


r 11VO 


PTK 6 nrotpin tvrosine kinase 6* BRK* breast tumor kinase (non-receptor protein 
tyrosine kinase expressed in breast) 


PTK7 


Hs.9374; PTK7 protein tyrosine kinase 


PTK8 


PTK8 protein tyrosine kinase 


PTK9 


protein tyrosine kinase 9; A6 


r 1 K9.L 


a /Cdp« rvf-/M-#=*in hn-ncinp Vinadp 0-1 ike ( A 6-r elated protein^ 
y-VOivi , protein tyruoiiic lviiiaoc; j invt/ ^rxw iviaivu puuvmy 


r iJr-J 


ppp 9. PTP-PT* nrotein tvrosine phosphatase J 


r>nrx5/i a 1 
r 1 Jr4Al 


"■nmtpin t^/m«5inp nhosnhatase tvpe IVA member 1: PRL-1; PTPCAAxXl" 


.r 1 Jr 4/\Z 


"PTP/l A • nrntpin fvrosine phosphatase tvue IVA, member 2; OV-1; PRL-2; HU- 
PP-1; PTPCAAX2; ptp-IVla" 


Jr 1 Jr 4/\ J 


"PPT ~v -nrotpin tvrosine phosphatase tvpe IVA, member 3" 


PTP4AP1 


protein tyrosine phosphatase IVA pseudogene 1 


PTP4AP2 


protein tyrosine phosphatase type IVA pseudogene 2 


PTPGMC1 


"protein-tyrosine phosphatase, receptor-type, expressed by glomerular 
mesangial cells 


PTPLA 


"protein tyrosine phosphatase-like (proline instead of catalytic arginine), 
member a n 


PTPLB 


protein tyrosine pnospnatase-liKe (proline msieaa 01 catalytic argiiiiiic^, 
member b" 


PTPLC 


protein tyrosine pnospnatase-liKe (jproime msteaa 01 cataiyuc drgimnc^, 
member c" 


PTPN1 


lis. o 1444" rlrixD, r Lr- Ijd, protein Tyrosine pnospndL<it>c, iiuii-icocpuxi type x 


PTPN11 


"Hs.22868; BPTP3; SH-PTP2; protein tyrosine phosphatase, non-receptor type 
11" 


PTPN12 


"protein tyrosine phosphatase, non-receptor type 12; Hs.62; PIPCjI; rir- 
PEST 


PTPN13 


protein tyrosine phosphatase, nonreceptor type 13, r lr iii, r ir-JD/vo, protein 
tyrosine phosphatase, non-receptor type 13 (APO-1/CD95 (Fas)-associated 
nhn^nhataseV PTPT 1" 


i l i iN it 


"PP"7* rYrnfpin tvrn^mp nho^nhata^e n on -recent or tvne 14" 


PTPN17 


"protein tyrosine phosphatase, non-receptor type 17" 


PTPN2 


Hs.o2o2y; FIP 1 ; ICJb/i^JLJr IJr; piotem tyrosine pnospnatase, non-receptor type 


PTPN? 1 


np-ypT^i . p^rppy i o* nrotein tvrosine nhosnhatase non-recentor tvne 21 11 


PTPN7P1 

X II IN Z-I 1 


npXPTPl • PTPN2P* nrotein tvrosine phosphatase non-receptor tvpe 2 
(pseudogene 1)" 


PTPT\J?P? 

X IXxNZ,X Z< 


"■nrnfpin tvrnQi'np -nViOQr\riatfl<;p non-rPPPntor tvne 2 rpRendoffeTie 2V 


PTPN3 


"Hs.644; PTPH1; protein tyrosine phosphatase, non-receptor type 3" 


PTPM4 
r X JriN4 


x lxiviiior, protein tyrosine piiubpiiatcibc, iiuii-icucpLui type *t ^iiicgaxvaiyvjL'y lc^ 


PTPN5 


"STEP; PTPSTEP; protein tyrosine phosphatase, non-receptor type 5 (striatum- 
enriched)" 


PTPN6 


"Hs.63489; HCP; HCPH; PTP-1C; protein tyi"osine phosphatase, non-receptor 
type 6" 
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"Tlpc^rintinn TntizviTie 

UCoLl 1U11U11 VI X1J ML£j Jf 111^ 


PTPN7 


"Hs.73922; HEPTP; LC-PTP; protein tyrosine phosphatase, non-receptor type 7; 

Tin QC'I 


PTPN8 


"protein tyrosine phosphatase, non-receptor type 8" 


PTPN9 


"Hs. 78598; MEG2; protein tyrosine phosphatase, non-receptor type 9" 


PTPNS1 


"SIRP; SHPS1; MYD-1; SIRP-ALPHA-1; protein tyrosine phosphatase, non- 
receptor type substrate 1" 


PTPRA 


"Hs.26045; LRP; PTPA; HLPR; HPTPA; RPTPA; PTPRL2; protein tyrosine 
phosphatase, receptor type, alpha polypeptide" 


PTPRB 


"Hs. 10623; PTPB; HPTPB; protein tyrosine phosphatase, receptor type, beta 
polypeptide" 


PTPRC 


"Hs.62399; LCA; CD45; T200; GP180; protein tyrosine phosphatase, receptor 
type, c polypeptide" 


PTPRCAP 


"protein tyrosine phosphatase, receptor type, c polypeptide-associated protein; 
t bap- UrinnVinr'AH-p TThnQiYhfltfl <?p-a ^cnoiated nhosDhonrotein" 


PTPRD 


"Hs. 15320; HPTPD; protein tyrosine phosphatase, receptor type, delta 
polypeptide" 


Fir Kb 


htjptpth ■ wrnt^in tvm<?irtp nho^nhatase recentor tvoe. eDsilon polypeptide" 


"DTD'D T7 

PlPKJb 


n xTc 7^91 T AT?* r»mtpin t-vro«?inp rVho^nhatase recentor tvne, f polypeptide" 




"r>^Qi9zL0- TTq RQ677- PTPG* HPTPG- RPTPG* protein tyrosine phosphatase, 
receptor type, gamma polypeptide" 


DTD"DU 

r IrKJrl 


"TTc 19 R- ^ AP-1 • -nmfpin tvro«?ine nhosnhatase receptor type, H" 


Jr 1FKJ 


M nr*r»t^in t^/rnQiTip rihn^iVhata "sp rpcentor tvne J* DEPli HPTPeta" 


PTPRK 


"protein tyrosine phosphatase, receptor type, K; R-PTP-kappa" 


PTPRM 


"Hs.7619; RPTPU; PTPRL1; protein tyrosine phosphatase, receptor type, mu 
polypeptide" 


PTPRN 


"IA-2; protein tyrosine phosphatase, receptor type, N" 


PTPRN2 


"protein tyrosine phosphatase, receptor type, N polypeptide 2; KIAA0387; A 
tyrosine phosphatase, phogrin/ICAAR (cf. Y08569/JC5062); IAR; ICAAR; 

PTPPP* T.Vinorin' TA-?hpta M 


"DT'DT? C\ 

r IrssxJ 


"■nrntein fA/rn^inp nhncnYhntaqe rppentor tvne O PTPU2* GLEPP1* PTP-U2" 

piULClll L_y 1 vJolllC- pilwopilu.Lu.ov/ , It^Ol^piAJJ. Ljfj./V*', W, X XX V-» I.JX-/A. X A, x. J- J- v_y^ 


PTPRQ 


"protein tyrosine phosphatase, receptor type, Q (NOTE: redefinition of symbol)" 


PTPRR 


"PTPRQ; protein tyrosine phosphatase, receptor type, R; protein tyrosine 

iVhncmhataQp rpppntnr "Kmp fV PTPT3P7* PPPTP1" PTP-SL" 
pnOopilaLaoC, icocpiui Lypc, v^, x xjt.ox\-/, x v^x n ij i xx ox_> 


r lFKo 


protein tyrosine pnospnaidse, icL/cpior lypc, bigina 


rlrKZl 


•fDTDP 7« rvf»/~\-f7=»-i-r» hrrncinp i~\V»r\oi~»li a la cp rpppntnr_tAmP r 7f > i^\ y\C\\ vriPTYKHp 1 * 

x Ix^xvZj, protein lyrobinc pnubpiidiabc, icc/cpLui-Lypc, ZiCia puiypt/puiu-t- 1, 
Hs.78867; PTPZ; HPTPZ; PTP18; RPTPB" 


PTPRZ2 


"protein tyrosine phosphatase, receptor-type, zeta polypeptide 2" 


PTRP 


polymerase I and transcript release factor 


pnrc 
Jr 1 o 


iIo.jDOj o-pyi u vuy lieu ciiiyu.1 uptci ill oyiiLiidoc 


x 1 o-T 1 


r l or 1 -riiiN , u-pyi uvoyiLcir<iiiyu.ivjpLciiii oyiiLiictoc poC'Liu.^jgC'iit/ 




XxS./-/Z<l /, X -)v_^, X I V/Aj Pyr 1 UllllC-^-Uctl UUAj IdLC lCU.UL/La£>C 1 


PYCS 


pyrrol ine-5-carboxylate synthetase (glutamate gamma-semialdehyde 
svnthetaseV Hs 13048* P5CS* GSAS 


PYGB 


"Hs.75658; phosphorylase, glycogen; brain" 


PYGBL 


"phosphorylase, glycogen; brain-like" 


PYGL 


"phosphorylase, glycogen; liver (Hers disease, glycogen storage disease type 
VI);Hs.771" 
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"TlACpriivHrm nf" TTlnzvnne 


FYCjrJVL 


"i->T->r\oi-»ln/^^if1 npp rrh;r»r\rrFm* mncflp fA/Tr ArHIp Wndrome fflvCOffCll Storage 
priOSpnOryiaSc, giyCUgCIl, UlUoOlC \^1VXL/.ttl1 U-it/ ojriivix v/iiiv, & A j wv/gwxx u^iugv 

disease tvne VV ! 


PheHB 


phenylalanyl-tRNA synthetase beta-subunit 


OARS 


glutamine-tRNA synthetase 


ODPR 


quinoid dihydropteridine reductase; Hs.75438; DHPR 


V^X XV. X 


quinolinate phosphoribosyltransferase 


R AT^I R 

l\Jr\JZ> 1 O 


RAB18 small GTPase 


R ARGGTA 

XVJll^XJ VJ VJ X 


n Rab geranylgeranyl transferase, alpha subunit" 


R ARGGTB 


"Rab geranylgeranyl transferase, beta subunit" 


R ACGAP1 


MGCRACGAP; Rac GTPase activating protein 1 




CHK2; CDS1; HUCDS1; protein kinase Chk2; checkpoint kinase 2 


R AT DH2 


retinaldehvde dehydrogenase 2 


RANG API 


Ran GTPase activating protein 1; Fugl 


RAP1GA1 


iitto <;i . T<rT?"E\/ 1 • ^A/FOP91 • R API GTPase activating nrotein 1" 

JblS . / J ID 1 ? ISkJcvJJ/ V - 1 , oxVXVjrj: Z 1 , xVrvx 1 , vj X jt dat lx v axing, jja \j i,wxxx x. 


RARS 


arginyl-tKJNA syntnetase, ris. /^d 


T"> A O A 1 

RASA1 


daoa. TJo '7^8* t? A Q -nm+^in nrtivarnr f GTPase activating nrotein): GAP 

Xv/Vo/\., ilS. / JO, Iv/\vj pZ 1 piULClIx aOLlvcllUl V VJ XX aou auu v ci.LXJ.xg jjx v^twxxy. 


T> A O A O 

RASA3 


h/~^ a T>TTT« T? A Q iV} 1 nrntpin aotivntrvr ("GTPase activating r>rotein) 3 

\ t/\ r i 1 1 3 XS_r\0 pZ 1 prOLClIl dOliVd.lL/1 ^vJ 1 r aot a^ix vcixxixg jjxvia^ixx/ 

(Insd 3 4 5)P4-bindine; protein)" 


RCFl 


FACE-2; prenyl protein protease RCE1 


RDH5 


RDH1; retinol dehydrogenase 5 (11-cis and 9-cis); Hs.33730 


RDHL] 


retinol dehydrogenase homolog; RDHL 


RDPA 


Refsum disease with increased pipecolicacidemia 


RECQL 


Hs.1536; RecQ protein- like (DNA nelicase v^l-Ulcej 


RET 


ret proto-oncogene (multiple endocrine neoplasia M£JNzA, MiiJNzi3 ana 
medullary thyroid carcinoma 1, Hirschsprung disease); Hs.6253; PTC; MTC1; 

1V1 JC/iN Z /\ , xxOv/Xvl , lYLCriN Z J3 


KJc, V jL 


m t?t?v^ ^/PQct VinmnlnffVliVp r*ata1vtir siiHum't of TTNFA nolvnierase zeta* POLZ" 

Xvx2, V D ^jCaol llUlill/lUgJ — HivC, i/&lcixjf r lxo ouxjlxixxi ui i^iiin. y vijr mwi uuv -*• 1 ,r 1 


JtCrlvJJs^ 


XXo.IUjJVJI, VJXVXV 1 , I IHJU-UpolIl IVHIdCjC 


t> TOT/" 1 


r»pAntnr ^TT\TT?T? QTh ^-int/=*r^r»tin cr c<=>rinf=»-tiirpnriiTiP IHnaQP 1 ' RIP' recentOT 
recepiOl I llNxXvur ^-IIlLCIclOllIl^ oCllllC-LliiCUiiiJiiV' luiiaac i 3 xvxx j lw^wpiui 

(TNFRSF)-interacting serine-threonine kinase 1 


RIPK2 


RICK; RIP2; CARDIAK; receptor-interacting serine-threonine kinase 2 


RMD1 


rippling muscle disease 1 


RMRP 


RNA component of mitochondrial RNA processing endoribonuclease 


RNAC 


RNA cyclase homolog 


T) XT A TT 


xviN/v nencase lamuy 


RNAHP 


RNA helicase-related protein 


RNASE1 


"RNS1; nbonuclease, RNase A family, 1 (pancreatic); Hs.78224 M 


RNASE2 


"RNS2; nbonuclease, RNase A family, 2 (liver, eosmophil-denved neurotoxin); 

xj/UlN, xlS./Zo 




"TJlsTQ^* ril^nmiplpocp 1?"KTocp* A "fcirY^i1\/ ^ ( ^/^cinr^nTi 1 1 nntirtnip nrntpmV T<GP* 
IviNuJj 0001114.0100.00, xviNclbC a Idlllliy, J) ^CUJblilUpilll UctLUJiliU piwLC-lll^, X-<v_X , 

Hs.73839" 


RNASE4 


"ribonuclease, RNase A family, 4" 


RNASE6 


"RNS6; ribonuclease, RNase A family, k6" 


RNASE6PL 


ribonuclease 6 precursor 


RNASEH1 


ribonuclease HI; RNH1 


RNASEHI 


"ribonuclease HI, large subunit" 
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T»TvT A OT7T 

RNASEL 


"RNS4; ribonuclease L (2',5'-oligoisoadenylate synthetase-dependent); 
H<? 1 071 fv rihnrmr1ea<;e 4" 


XVLNVJ X X 


RKf A p;nanv1vl transferase and 5'-nhosnhatase- HCE- HCE1* hCAP 

JLV-L N £\. glXCXXlY 1 V XlXClXlOXVwi. dot OXIVX ^ UllUopiluLaijVj XXV>X_/, liv>ljlj Xxv^XTUL 


XVI N 1 X 


ri i^nniiPiP^sp/ano^iocrpTiin inniTritoT* TTs PAT 

1 1 LjVJllLXV^lVwCloC// ull^lVJ^Vwlllll llxixx Ul IVJ1 ; XXo. / */ IvUj iVTiX 


XVl > 1 vX X 


P"TsTA foil ?ininp.7w i iTiPtn"vTfr*5inc! tpt*?* qp 
XVi. N -TV I gUalUAlw / ** J lllvwlXljr 111 aUolvlaoC 


XVlNX XJ/X 


sifcrinA/l din "in mipntirl cicp / ci m i n c\v\ F*T\fi rl £i c p H) 

CUtilllj'i ctlllillvJjJOJJllvJCloL/ l^dlllillVJjlJvvJJLiVXCiOVv XJ y 


p nrT<r 1 


' ' P 1"i r^v ciccnpici r»r\i1 f=»rl_r*r\i 1 pr\ntQinincr 1"V1Y\I"P1T1 Vmncp 1 * n 1 ^"50P Clf^Tv" " 
I\xlU"clc)bUOX<iLCLl, OOllCLl-UUli OUlllalllillg pUJLClll lvllla.bC 1, }J 1 UUIvwvylv 




"T^TA A Q* P Vir\_o ccrvrMccfprl pni1pH-r»m1 r»r»n fa minor TYrofpm Irmasp 9" 

XV^/tutVVJ U 1 7, XVlllJ-aooUOlalC'vX, VvVJllVvVX~V»/\Jll v*/VJlliaXlllllg JJXVJlt»lll IVliiaov 


POFiT-T 
JxUJJxl 


c\-\r \r\r\ f i -\ rp» ^ alnTin h'vdrn'w^fpr'n i d dphvdroffpnasp* rpfinol HenvTTro0"Pnasp 

VJA.lVXa.Ll VC J ctlJJlld ily vXl UAj OLU UllX VXVwllj/ VXl VJgVwliaoL/, 1 V_/L111W1 vaoiljr' vai W£^\_/lXCiov^ 




inifrncninQl 7\T A T~i— S— r\ f^rnt vptinr*! f\ pTrv/rl itn crpn qf* A. 

llllVvl VJoUillai INjTTlXJ » ~VXCUC/llvXCllL iOlliiVJl VXCXly VXl VJgt/liaoVv *T 


POT^ 1 
JxUivl 


/A. X x^-U-CpCllU-CIil xvXN.r\ llCllOafciC 


t?p A 4.0 

xsxrv+u 


PPA^O' PT\TA nolvmerasp T snrmnit 

XVX AJ/j XVI NA. LJVJ1 jr 111V/1 CiOw X uUU LXIil I. 


PPP 
XVX V^ 


PTsTA ^'-fprminal nhnwhatp nvnla^e 


PPpI <S 

XVX V> 1 J J 


nolvmprase fRNA i TTT fDNA directed^ TlSSlcDi 


RPC32 


polymerase (RNA) III (DNA directed) (32KD) 


RPC39 


polymerase (RNA) ill (DNA directed) (JylcxJJ 


RPC62 


polymerase (RNA) 111 (DNA directed) (ozlcD) 


RPE 


ribulose-5-phosphate-3-epimerase 


RPCiR 


RP3; CRD; retinitis pigmentosa 3 (X-linked recessive); Retinitis pigmentosa 

GTPfl^p rpcnilafryr 

VJ XX wob X LlJu-lV^J. 


RPIA 


lvPT* riHose S-nnosnhate isomera^e A Triliose ^-nnosnhate enimerase^ 


RPL17L1 

XVX J — ' X / J— ' X 


"nliosomal nrotein T,17-li1cp> 1 Ol-nhase exTxressed" 


PPT 7 AT 1 
x vl X-/ / nx/ x 


"ri Ihnsfimal nrnfpin T 7A-1i1<rp 1 Ol-nnase pxnrpssed" 


RPP14 


HHonnrlpasp P fl4.1<"Di 


RPP30 


riHonnoleasp P f^OVT) i 


RPP38 


rilionnnleasp P T^RIcD i 


RPP40 


"ribonuclease P ? 40kD subunit" 


Kro 1 /Li 


H ribosomal protein S17-like 3, Gl -phase expressed" 




"ribosomal protein S3-like 1, Gl -phase expressed" 


RPS6KA1 


"ribosomal protein S6 kinase, 901cD, polypeptide 1; RSK; HU-1; RSK1" 


RPS6KA2 


"ribosomal protein S6 kinase, 901cD ? polypeptide 2; Hs.2079; RSK; HU-2; 
RSK3" 


RPS6KA3 


"ribosomal protein S6 kinase, 901cD, polypeptide 3; RSK; HU-2; RSK2; HU-3" 


RPS6KA4 


"ribosomal protein S6 kinase, 90kD, polypeptide 4; MSK2; RSK-B; ribosomal 
protein S6 kinase, 90kD 5 polypeptide 4" 


PPQ/^F A \ 
IvJl oOxv/\J 


ribosomal protein bo kinase, 90lcD 5 polypeptide 5; MSKl; RLPK; MSPKl; 

ribosomal nrotein f\f\ Vinasp QOVP) nnKmpntiHp S" 


RPS6KB1 


"ribosomal nrntpin 5s6 Vina^p 70VP) nnKmpntirlp 1 " 

nuuoumai yjL\j lVwJ.ii ovj ivlllcioVw, / v/ivi_^ , L/UIV UCjJ LlvXC 1 


RPS6KB2 


"ribosomal nrntpm 5?^ 1<rfnaQP 70VP) -nnK^r\p-ntiVt<=» 9" 

-L 1UUOW11101 1X1 VJ tVwlll OVJ IVllldOt/, / VJlvX-/, IJVJI V UCIJ tlU-C jL» 


RPS6KB3 


"rilSosomal rvrntpin Innacp 70VTi i^r»1\;t-<»=»i"\ti r\ ^" 
J- x uwovjjiicii jyiULC-ui O VJ ivilldoC, / UiVLJ, UUi V (JC-IJllLJC J) 


RRM1 


ribonucleotide reductase 1VT1 nolvnp-ntidp 


RJRM2 


Hs.753 19; ribonucleotide reductase M2 polypeptide 


RRM2P1 


ribonucleotide reductase M2 polypeptide pseudogene 1 


RRM2P2 


ribonucleotide reductase M2 polypeptide pseudogene 2 


RRM2P3 


ribonucleotide reductase M2 polypeptide pseudogene 3 


RRM2P4 


ribonucleotide reductase M2 polypeptide pseudogene 4 
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Description of Enzyme 


"D "D D/t 

KRi 4 


"Virvrr»rJr*rr vp^ct "RPPd (r\ hn<3nm nl T£7\fA nrocessinor 4^ 3 f -5'-exoribonuclease" 


RYK 


D3S3195; Hs.79350; RYK receptor-like tyrosine kinase 


RYKL1 


RYK receptor-like tyrosine kinase-like 1 


RYR1 


MHS1; ryanodine receptor 1 (skeletal); RYR; MHS; malignant hyperthermia 
susceptibility 1; sarcoplasmic reticulum calcium release gene 


SIP 


"site-l protease (subtilisin-like, sterol-regulated, cleaves sterol regulatory 
element Dinaing pro xems j 


C A T>TVLT 


i^TVAf~2TYHT 1 • oQT*r»rkcinf» H pVivrlrn cren a Himethvlolvcine dehvdrosenase-like 1 1 
SAR: SARD 




SERS; seryl-tRNA synthetase 


SAT 


spennidine/spermine Nl-acetylti"ansferase; Hs.28491; SSAT 


SC4MOL 


sterol-C4-methyl oxidase-like; DESP4; ERG25 


O /-I A TV yT/~\T> 

SC4JVLQr 


r.+ciT-/-il C^A -rv» *^+V»t A r\-v\f\dQif^ nof^nHr^crpnp* T")H.S»P4P1 
Siei 01-v^ il T-Tnetnyi UAlUabC piCUUUgCiic, xs±-,yjx a. 


SC5DE 


''o+^-i-ki r 1 ^ ripcdtnrficp ffnncral PTCfr'} delta-5~desaturaseVlike n 


bCAJJ-bJtCL 


qt^t? qt?t • iipmYknmfll ^Vinrt-rhain alcohol dehydrogenase 


SCCA2 


squamous cell carcinoma antigen 2 (leupin); PI1 1; Protease Inhibitor(leucine- 
serpin) 


SCD 


stearoyl-CoA desaturase (delta-9-desaturase) 


SCDP 


stearoyl-CoA desaturase (delta-9-desaturase) pseudogene 


SCN4A 


"HYKPP; HYPP; hyperkalemic periodic paralysis (Gamstorp disease, adynamia 
episdica hereditaria); sodium channel, voltage-gated, type IV, alpha 
polypeptide 


SCN8A 


"MED; sodium channel, voltage-gated, type VIII, alpha polypeptide; motor 
enupiaxe Qised.se 


SCOl 


"SCOD1; SCO (cytochrome oxidase deficient, yeast) homolog 1" 


SC02 


"SCOIL; SCO (cytochrome oxidase deiicient, yeast) nomoiog z 


SDHA 


"SDH2; succinate dehydrogenase complex, subunit A, flavoprotein (Fp); 
Hs.469; FP" 


SDHB 


"SDH1; succinate dehydrogenase complex, subunit B, iron sulfur (IP); Hs.64; 
IP; SDH" 


SDHC 


"succinate dehydrogenase complex, subunit C, integral membrane protein, 

1 DKxJ 




r\ Tl i 1 j JbUOCinaLC UCIiyUIUgCIlctoC L/UllipiCA, otlUUlllL JLJ } iiiLt/gicii iiit^iiiuiciii^ 

protein; paraganglioma or familial glomus tumors 1 ; PGL" 


SDR1 


short-chain dehydrogenase/reductase 1; RSDR1 


SDS 


serine dehydratase; Hs.76751; L-SERINE DEHYDRATASE; SDH 


SEL 


SEL-PEN; Selenophosphate synthetase 


SETMAR 


SET domain and mariner transposase fusion gene 


SGK 


serum/glucocorticoid regulated kinase; SGK1 


SGK2 


serum/glucocorticoid regulated kinase 2; H-SGK2 


SGKL 


SGK2; serum/glucocorticoid regulated kinase-like; SGK3 




SPL; sphingosine- 1 -phosphate lyase 1 


SGSH 


N-sulfoglucosamine sulfohydrolase (sulfamidase); HSS 


SH2D1A 


"LYP; SH2 domain protein 1 A, Duncan's disease (lymphoproliferative 
syndrome); XLP; IMD5; MTCP1; lymphoproliferative syndrome; SAP; DSHP; 
EBVS; XLPD; Duncan disease" 
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Description ot Enzyme 


SHMT1 


serine hydroxymethyltransferase 1 (soluble); Hs.8889; CSHJVL1; cytoplasmic 
serine ny or oxymeiny reran si erase 


OTJA/TT1 "D 


serine nyuroxymetnynransieiase i ^soiuuie^ pscuu.ugciic 


OUT TV JTO 


oriiViij serine nyuroxymemyiuansierdse z ^liiuocuoiiuiidiy 


SI 


Hs.2996; sucrase-isomaltase 


SIASD 


SD; sialic acid storage disease; Salla Disease 


SI ATI 


"Hs.2554; sialyltransferase 1 (beta-galactoside alpha~2,6-sialytransferase)" 


SIAT2 


sialyltransferase 2 (monosialoganglioside sialyltransierase) 


SIAT3 


"SIAT3-PEN; sialyltransferase 3 (Gal beta 1,3 (4) Glc NAc Alpha 2,3- 
sialyltransferase); ST3N 


SIAT4A 


"Hs.60617; sialyltransferase 4A (beta-galactosidase alpha-2,3-sialytransferase)" 


SIAT4B 


"sialyltransferase 4B (beta-galactosidase alpha-2,3-sialytransferase)" 


SIAT4C 


"CGS23; SIAT4; NANTA3; sialyltransferase 4C (beta-galactosidase alpha-2,3- 
sialytransferase) 11 


SIAT5 


"STZ; SAT3; sialyltransferase 5 (galactosyldiacylglycerol alpha 2,3- 
sialyltransferase)" 


SIAT6 


"sialyltransferase 6 (N-acetyllacosaminide alpha 2,3-sialyltransferase)" 


SIAT7 


" sialyltransferase 7 ((alpha-N-acetylneuraminy 1-2,3 -beta-galactosyl- 1 ,3)-N- 
acetyl galactosaminide alpha-2,6-sialyltransferase) n 


SIAT8A 


"SIAT8; Hs.82527; sialyltransferase 8 (alpha-N-acetylneuraminate: alpha-2,8- 
sialytransferase, GD3 synthase) 


SIAT8B 


unrnxr onnfinT A TT '1 Ii J? 0/'_1^_1 O O „ ' „ 1 w .-. .f^„ _ ^ \ "Pill 

"STX; ST8SIA-II; sialyltransferase 8 (alpha-2, 8-sialytransierase) B 


SIAT8D 


PST; polysialyltransferase 


SIAT9 


M ST3GALV; SIATGM3S; sialyltransferase 9 (CMP-NeuAc:lactosylceramide 
alpha-2,3-sialyltransferase; GM3 synthase)" 


SIATL1 


sialyltransferase-like 1 


SIP2-28 


CIB; KIP; calcium and mtegrmg binding protein (DNA-dependent protem 
ivirid.be iLLierdciiiig piuLcmj 


olv/vr jj 


SrO IvllldSC-dbSOCldLCU pilUSpilUpitJIClIl UJ. JJ lsJ_ya. 


SKP1A 


S-phase kinase-associated protein l A (pl9A) 


SKP1B 


S-phase kinase-associated protein IB (pl9B) 


SKP2 


S-phase kinase-associated protein 2 (p45) 


SLC23A1 


"SVCT1; YSPL3; solute earner family 23 (nucleobase transporters), member 1" 


SLC25A16 


GDA; ML7; solute carrier family 25 (mitochondrial carrier; Graves disease 
autoantigen) member 16 


SLC25A20 


"CACT; solute carrier family 25 (carnitine/acylcarnitine translocase), member 
20; carnitme/acylcarmtme translocase; CAC" 


SLC25A20P 


"CACTP; solute carrier family 25 (carnitine/acylcarnitine translocase), member 
20 pseudogene; carnitme/acylcarnitme translocase pseudogene 


SLK 


M SNF1 (sucrose nonfermenting, yeast, homolog)-like kinase" 


SLPI 


secretory leukocyte protease inhibitor (antileukoproteinase); HXJSI-I 


SMA@ 


"SMA; spinal muscular atrophy (Werdnig-Hoffmann disease, Kugelberg- 
Welander disease)" 


SMARCA3 


"SNF2L3; SNF2 (sucrose nonfermenting, yeast, homolog)-like 3; SWI/SNF 
related, matrix associated, actin dependent regulator of chromatin, subfamily a, 
member 3; HLTF; HIP 1 16; helicase-like transcription factor" 
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Description of Enzyme 


SMARCB1 


"SNF5L1; SWI/SNF related, matrix associated, actin dependent regulator of 
chromatin, subfamily b, member 1; INI1; SNF5 (sucrose nonfermenting, yeast, 
homolog)-like 1 (integrase interactor 1); Snrl; BAF47; hSNFS; Sfhlp" 


SMPD1 


"sphingomyelin phosphodiesterase 1, acid lysosomal (acid sphingomyelinase); 
Hs. 77813; Niemann-Pick disease" 


SMPD2 


"sphingomyelin phosphodiesterase 2, neutral membrane (neutral 
sphingomyelinase); nSMase 


SMS 


spermine synthase; SpS 


SNCA 


"PARK1; synuclein, alpha (non A4 component of amyloid precursor); 
Parkinson disease, tamuial 1; Hs.76930; NACP; PD1 


SNK 


serum-inducible kinase 


SOAT1 


SOAT; Hs.172; STAT; ACAT; sterol O-acyltransferase (acyl-Coenzyme A: 
cholesterol acyltransferase); ACAT-1 


oUAlZ 


sterol O-acyltransferase 2; ACAT2; ARGP2; sterol O-acyltransferase 2 




"superoxide dismutase 1, soluble (amyotrophic lateral sclerosis 1 (adult)); 
Hq 7S47S- AT S- AT S1 M 


SOD2 


"Hs.73830; superoxide dismutase 2, mitochondrial" 




"Hs.2420; superoxide dismutase 3, extracellular" 




Hs.878; sorbitol dehydrogenase 


bP-22 


thioreductase-dependent peroxide reductase SP-22 


CD A A /T1 

or AMI 


"sperm adhesion molecule 1 (PH-20 hyaluronidase, zona pellucida binding); 
PH-20* HYAL3" 


SPC18 


Olglldl VJ V-/ VJ 1 1 \_1 UOL w U 1 1 1 VJ 1 A. \ * OJVJ / f 


SPHAR 


^-nha^p rp^nnn^p crpnp 


SPHK1 


OpillllgvJOlllv IVillClOv 1 


SPINK 1 


"TT^s 46969* <3PT*inp i">T*r>tp^Qp innihitnr T<Tn , 7!^1 "KmP 1 1 " 

i.-Lo.*-r\J^<VJ^ 5 ovi 111W pi UlbaoC 111111U1HJ1 , xVclZ>cll Ly UC J. 


SPINK? 


"TTT T.^T-TT* qptitip nrntf 3 ?! Cf 1 inTiiT^itr»r* T^cirzcil "H/i-if* O f a ^mcin —trw-t^o-in i-nTriV^if/^T-^" 

nuoriij ocainc jjiL^LcctoC' iiiiii ui iui , ivdAai type z. ^doi Uoiii-uypbin mniDiLor) 


SPINT1 


"^pvitip rvrntpacip inViiTiitm* TTnnitv h/n^ 1 11 
uu iixv-' pi vj Ltaac iiiinuiuji, jcvlhiilz, type 1 


SPINT2 


u TCOP" HAT-9* ^prinp rvrnfpa<?p inViiHitnr TTnnit'7 h/np 9" 

1W-/1 , liril oV^llllV^ piUlt'Clot/ 111111L/11U1 , IVLIIIILX LVUCj 


SPINT3 


"TTTCTT^Q* ^spritip "nrntpnQp in Vii Hi tnr T<^"iTnit , 7 fr^imf* "V 
in\,u jy, ov^i inv^ pi i_"it;cioc; iiiiiiL/iiAJi , iS^Liiill^o type, 


SPR 


bcpiapLci in icuuLidbc \f , o-uinyuro di op Leon, in auit oxiuoreuuctase^ 


SPS2 


selenophosphate synthetase 2 


CT)TT 

or 11 


LCB1; serine palmitoyltransferase subunit I 


SPUVE 


"serine protease, umbilical endothelium" 


SQLE 


squalene epoxidase 


SRD5A1 


"steroid-5-alpha-reductase, alpha polypeptide 1 (3-oxo-5 alpha-steroid delta 4- 
dehydrogenase alpha 1); Hs.552" 


SRD5A2 


"steroid-5-alpha-reductase, alpha polypeptide 2 (3-oxo-5 alpha-steroid delta 4- 
dehydrogenase alpha 2); Hs.1989 


QT?T^^ API 


"steroid-5-alpha-reductase, alpha polypeptide pseudogene 1 (3-oxo-5 alpha- 
steroid delta 4-dehydrogenase alpha pseudogene)" 




"steroid-5-beta-reductase, beta polypeptide pseudogene 1" 


SRM 


no. / u^tt, OXviYiJ_jl, bpClllllUlllC byillilaoC 


SRML2 


spermidine synthase-like 2 


SRMS 


SRM; src-related kinase lacking C-terminal regulatory tyrosine and N-terminal 
myristylation sites 


SRPK1 


SFRS protein kinase 1 ; SFRSK1 1 
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SRPK2 


SFRS protein kinase 2; SFRSK2 


ST3GALVI 


"alpha2,3-sialyltransferase" 


STAT3 


signal transducer and activator of transcnption 3 (acute-phase response factor); 

U c 1 /CI Q. A pT? T? 

rlS.lOio, ^vl 1 vr 


QTT7 


" sulfotransferase, estrogen-preferring; EST" 




Stargardt disease 2 (autosomal dominant) 


o 1 KjDj 


otargarat aisease s> ^autosomal aommanty 


o I \jU4 


otargarat aisease h ^autosomal aommantj 


o IrlJVL 


si alyltransf erase 


QT17 1 A 


serine/ tmeonine Kinase iu, jl«v^/is. 


QTF 1 1 
O I IS. i I 


serine/ tnreonme Kinase 1 1 ^jreutz-jegners synarome^, jtjo, i^is_di 


O 1 1S.1Z 


/VLIS.Z, /\£VlS.Z, rYllVI- 1 , SCI Hie/ LlireorilllC KllialsC iz, 


o 1 K i j 


bCriilC/ LlirCOIlJlIlC KlilabC 1 _> ^d-Ul UI a/ 1JT 1_< J. -lllvC^ 


CT17 1/1 A 

o 1 IS. 1 Hi\ 


serin e/tnreomne Kinase lh aipna, p/uouK 


o I IS. I J 




o 1 JS.1 D 


IVIaoJV, r M.IZ^ bCI lilw llliCUIllIlC IvLJ.lai>C 1U 


QT1T 1 7 A 
o I IS. 1 / /\ 


i^JN-rVJS.l 5 oCIlilw liilCUXlillC IvilldoC 1 / a ^tipupLLIolo-lllvJ.UL'ill^^ 


QXT<T 1 7T} 


T~^"D A 9 • o prin p /tlir p r\ri in p Vino pp 1 71^ i cmo , nfnoic_inniiPino'\ 
i^iv/TjVZ, bCLlILC/ LlliCUlllilC l\.llla£>C I / U {cipupiV&la-llLUllVLllgJ 


o I JS.1 o 


serine/ tnreonme Kinase 1 o 


o 1 IS. i y 


serine/ Liireomne Kinase iy 5 jjooy / jjoodu, jjooouij, ix_ri, vjti i 


o 1IS.Z 


xis.iuo/, serine/ inreonme Kinase z 


o I IS..3 


serine/ tnreonme Kinase d ^oiezu, yeast nomoiog^, ivioiz, jsjcvo i 


STK4 


"serine/threonine kinase 4 (Ste20 ? yeast homolog); MST1; KRS2" 


STK6 


• lit ' 1 * TTkT -\ 1 "1 1 • "i-\rn A Tr A TY7" 

serme/threonme kinase 6; aurora IPLl-like kinase; BTAK; AIK 


STK6P 


serme/threonme kinase 6 pseudogene; STK6P1 


STK9 


serine/threonine kinase 9 


STS 


"ARSC1; ARSC; Hs. 79876; arylsulfatase C, isozyme S; steroid sulfatase 
^imcrosomai j 


o JL or 


steroia suiiatase ^nucrosomai^ pseuoogene 


SUCLA2 


M succinate-CoA ligase, ADP-fonning, beta subunit" 


SUCLG1 


"SUCLA1; succmate-CoA hgase, GDP-formmg, alpha subunit" 


SUCLG2 


"succinate-CoA ligase, GDP-fonning, beta subunit" 


SULT 


sulfotransferase 


SULT1A1 


"STPl; sulfotransferase family 1A, phenol-preferring, member 1; STP; P-PST; 
sulfotansferase, phenol-preferring 1" 


SULT1A2 


"STP2; sulfotransferase family 1A, phenol-preferring, member 2; 
sulfotransferase, phenol-prefernng 2; HAST4" 


SULT1A3 


"STM; sulfotransferase family 1A, phenol-preferring, member 3; TL-PST; 
sulfotransferase, monoamine-preferring" 


SULT1C1 


sulfotransferase 1C1 


SULT1C2 


SULT1C sulfotransferase 


SULT2A1 


"STD; sulfotransferase family 2A, dehydroepiandrosterone (DHEA)-preferring, 
member 1; Hs.81884; DHEA-ST; sulfotransferase, dehydroepiandrosterone 
(DHEA) -preferring" 


SULT2B1 


"sulfotransferase family 2B, member 1; HSST2" 


SUOX 


sulfite oxidase 
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■L i ttlllv 


Descrintion of Enzvme 


^TTRR7 

O LJ 1VU> / 


"S1~RR7* STCR7 (surmressor of RNA nolvmerase B veasf) homolos" 


ew 

O 1 IV 


TTq 74.1 01 • Qnlf^pn tvrn<sinp Vina^p 


SYNGAP 


"synaptic Ras GTPase activating protein, 135-kD, rat, homolog of 1 


SYNJ1 


synaptojanin 1; inositol 5 -phosphatase (synaptojanin 1); INPP5G 


SYNJ2 


synaptojanin 2; inositol phosphate 5'-phosphatase 2 (synaptojanin 2); INPP5H 


TACTILE 


"T cell activation, increased late expression" 


TADA3L 


"AD A3; transcriptional adaptor 2 (ADA2, yeast homolog)-3 like (PCAF histone 
acetylase complex)" 


TAFIA 


"SL1; TAFI48; TATA box binding protein (TBP)-associated factor, RNA 
polymerase I, A, 48kD" 


TAF1B 


"SL1; TAFI63; TATA box binding protein (TBP)-associated factor, RNA 
polymerase I, B, 63kD" 


TAF1C 


"SL1; TAFI95; TAFI1 10; TATA box binding protein (TBP)-associated factor, 
RNA polymerase I, C, 1 10kD" 


TAF2A 


"CCG1; BA2R; TATA box binding protein (TBP)-associated factor, RNA 
polymerase II, A, 250kD; CCGS; NSCL2; TAPII250; BALB/c 3T3 ts2 
temperature sensitivity complementing; cell cycle, Gl phase defect, 
(transcription factor TFIID p250 polypeptide)" 


TAF2B 


"TATA box binding protein (TBP)-associated factor, RNA polymerase II, B, 
150kD; TAFII150" 


TAF2C1 


"TAF2C; TATA box binding protein (TBP)-associated factor, RNA polymerase 
II, CI, 130kD; TAFII130; TAFII135 ,! 


TAF2C2 


"TATA box binding protein (TBP)-associated factor, RNA polymerase II, C2, 
105kD; TAFII105" 


TAF2D 


"TATA box binding protein (TBP)-associated factor, RNA polymerase II, D, 
lOOkD; TAFII100" 


TAF2E 


"TATA box binding protein (TBP)-associated factor, RNA polymerase II, E, 
70/85kD; TAFII70; TAFII85" 


TAF2F 


"TAFII55; TATA box binding protein (TBP)-associated factor, RNA 
polymerase II, F, 55kD" 


TAF2G 


"TATA box binding protein (TBP)-associated factor, RNA polymerase II, G, 
32kD; TAFII31; TAFII32" 


TAF2H 


"TATA box binding protein (TBP)-associated factor, RNA polymerase II, H, 
30kD; TAF2A; TAFII30" 


TAF2I 


"TATA box binding protein (TBP)-associated factor, RNA polymerase II, I, 
28kD; TAFII28" 


TAF2J 


"TATA box binding protein (TBP)-associated factor, RNA polymerase II, J, 
20kD; TAFII20" 


TAF2K 


"TATA box binding protein (TBP)-associated factor, RNA polymerase II, K, 
18kD; TAFII18" 


TAF3A 


"TAFIII134; TATA box binding protein (TBP)-associated factor, RNA 
polymerase III, A, 134kD" 


TAF3B 


"TAFIII120; TATA box binding protein (TBP)-associated factor, RNA 

rvri1vmf*rncf* TTT T\ 1 90Vn" 
puiyillCIaoC ill, J3, IZ-UIvi-^ 


TAF3D 


"TAFIII80; TATA box binding protein (TBP)-associated factor, RNA 
polymerase III, D, 80kD" 


TALDOl 


transaldolase 1 


TALDOP1 


TALDO; transaldolase pseudogene 1; Hs.77290; TAL-H 
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Description of Enzyme 


TAOl 


KIAA0881; thousand and one amino acid protein kinase 


TARS 


Hs. 84131; threonyl-tRNA synthetase 


TAT 


Hs.2999; tyrosine aminotransferase 


TBXAS1 


"thromboxane A synthase 1 (platelet, cytochrome P450, subtamily Vj, 

PVP c a i . p VP S 11 


' 1 '1 \T\ 

LDL) 




TDG 


thymine-DNA glycosylase 


TD02 


"tryptophan 2,3-dioxygenase" 


TD02L1 


"tryptophan 2,3-dioxygenase-like 1" 


TDPGD 


"dTDP-D-glucose 4,6-dehydratase" 


TDPX1 


"thioredoxm-dependent peroxide reductase 1 (thiol-specific antioxidant 1, 
natural killer-enhancing factor B); PRP; NKEFB" 


TDPX2 


"PAGB; thioredoxin-dependent peroxide reductase 2 (thiol-specific antioxidant 
2, proliferation-associated gene B)" 


TEC 


tec protein tyrosine kinase; Hs. 89656; PSCTK4 


TEK 


" VMCM; TEK tyrosine kinase, endothelial (venous malformations, multiple 
cutaneous and mucosal); 1EK tyrosine kinase, endothelial, lir/Z, viviuivu, 
\/pnnnc i-nci1 frtTm^tirvriQ mnltinlp mitanpoii 5 ? and mucosal" 


T"E , T>1 
1 xl>r 1 


tp1nmpr«Qe-a<?<?nr'iaterl nrotern 1 • telom erase nrotein coniDOnent li TPll TLP1 


TERC 


telomerase RNA component; hTR 


TERT 


telomerase reverse transcriptase; TRT; TP2; I CM; nbb 12 


TESK1 


testis-specific kinase 1 


TESK2 


testis-specific kinase 2 


TGFBR1 


"ALK-5; ACVRLK4; transforming growth factor, beta receptor I (activin A 
receptor type II-like kinase, 53kD)" 


TGM1 


"transglutaminase 1 (K polypeptide epidermal type I, protein-glutamine-gamma- 
glutamyltransferase); Hs.22; ICR2; TGASE; ichthyosis congenita II, non- 
erythromatous lamellar ichthyosis" 


TGM2 


"transglutaminase 2 (C polypeptide, protein-glutamine-gamma- 
glutamyltransferase) 


TGM3 


"Hs.2022; transglutaminase 3 (E polypeptide, protein-glutamine-gamma- 

crl i i tamvl Iran cifpra *' 




T-To U^RT" ti"fl'n«sO'1iitai"ni"nfi<sP 4 /Vvrrwtafp^ 

JL JLo O / , LI Cll lo gl LA LCllil 11 lClOvx *"T VJr wo Lu.LV ^ 


TGM5 


TGX; TGMX; transglutaminase 5 


TH 


Hs. 89849; tyrosine hydroxylase; Hs.2031; Hs. 89780 


THOP1 


thimet oligopeptidase 1 


THOP2 


thimet oligopeptidase 2 


TIE 


Hs.78824; JTK14; tyrosine kinase with immunoglobulin and epidermal growth 
factor homology domains; TIE1 


TIM 17 


TIM 17 A; preprotein translocase 


TIM17B 


JM3; inner mitochondrial membrane preprotein translocase 


TIM44 


mitochondrial inner membrane translocase 


TIMM8A 


"DFN1; translocase of inner mitochondrial membrane 8 (yeast) homolog A; 
deafness, X-linked 1, progressive; DXS1274E; DDP; MTS; deafness 1, 
progressive; Mohr-Tranebjaerg syndrome; deafhess/dystonia peptide" 


TIMP1 


"Hs.1417; EPO; TIMP; CLGI; tissue inhibitor of metalloproteinase 1 (erythroid 
potentiating activity, collagenase inhibitor)" 
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Name 


Description of Enzyme 


TIMP2 


Hs.1795; tissue inhibitor of metalloprotemase 2 


TIMP3 


"SFD; tissue inhibitor of metalloproteinase 3 (Sorsby fundus dystrophy, 
pseuaoiniiammaiory ^ 


1 iiVJJr4 


tissue inniDiior oi m.cidiiupTuiciiidbc h- 


TV 1 

llvl 


myimuiiic iviiidbc i, buiuuic, nb.z.ujj 


TV") 

llvZ 


inyniioine Kindse z, miiuciiunuiidi 


TVT 


rlS.oyOT'J, lidnblvCUJldbC ^ VV CI illOlvC-lSAJl oaivuii by iiu.1 unity 


TVTT 1 

1JS.1.L1 


frotieVpt^QCP Ii'Vp 1- TT^P- tranclrptolncip-rplatpfl aene* TKR-PFN' TTCT* TKT2 
LTansiveiQidse-nivc i, iisjcv, tidiibivciuidbc-icidicu gent/, iisjlv aajin, n^ij 


TT T^O 
lUvZ 


Trmclo/^ IiVp Vi'-nacp 9* op'r-inp'/'hnT'Pon'inp Vinfl cp- PTCT T-niTinfl 
XOUSieU-Ill\.e IvlIldbC Z., bCilliC/lIUCUlllllC lvllldbC, 1 ivu dijJiid 


TLSP 


"protease, serine, trypsin-like" 


TMPRSS2 


ii, 1 » • 0. nn oc 1 An 

"transmembrane protease, serine 2; PRSS10 


TMPRSS3 


" transmembrane protease, serine 3" 


TNK1 


"tyrosine kinase, non-receptor, r 


TNKS 


"tankyrase, TRF1 -interacting ankyrm-related ADP-nbose polymerase, rAKTL, 

TTKT1 • TTKTP1 11 
1 UN 1 , lllNJ/ 1 


1 Olvlo4 


T-TnT^Avf ^/lP* nnfpr mirr\r» Ii on r\v\ r\ 1 mpmlirflTiP 'fTFmQlopac.P ( ^41<fT~)^ 
rllwlVlO^Ti, UulCi Illliuoiiunuiidi nicmuidiic u aiibiuudbc yj'-ris^Ljj 


lUrl 


ns.ji /, xopoisomerdse ^j_^iNr\.^ i 


THD 1 P 1 

1 KJr Lr 1 


lopoisomerase ^uin v-y j i pseuuogene 1 


top 1 "do 
1 Ur IJrZ 


topoisomerase ^j_jin/\j i pseuuogene z 


TOPI A 


TT C 0070. TAPO- frvnoi com prn ?p fTYKTA^ TT nliVha (\ l^\\c\S\ 
JtlS.J D /o, lUrZ, LOpOlSOliierdSC ^l^l n r\ J 11 cupild. f\J ISJlJ J 


1 UIZd 


lib. / JZ'tO, LUpUlbUIllCl abC ^JLvlNurV J 11 Utla ^ 1 OUlVLy ^ 


top^ 


iopoisomerd.se ^jutn/aj 111 


TOP 7 13 


Lopoisomerdse \^lji\x\j 111 uctd 


TPT-T 
1 x 11 


HTPP T-T • fnm+n-nkciTi In^^rlvow/lQOP /'+T n v7i"\too1n*a"n S ~7~n minnv\/CTPn !^ cp^ 

liJvQj irypiopndii iiyLiiuAyidoC ^iiypLupiidij. j-iiiuiiwLiA.ygciicioC'y 


TPT1 
1 Jrl 1 


11 lUbCpilUbpildlC IbUlIlCXabC 1 


tpa/tt 

1 JriVl 1 


tniopurmc o-iiiCLiiyiiidiibicidbc, nb.ojz^j'i, no . / fuz, i 


1 rKj 


Lliyi01U.pCIUAlU.dbC, irlb.Z < W i Tl 


TPP9 

X Jr Jr Z 


TTo 1117* Irii^^nti Ha /I n Pi*\ti rl a c p TT 
iio. ill/, Liipcpiiuyi pcptlUabC 11 


TP<s1 
lr u I 


Ho. / joj't, Li j/pidbc, dijpiia. 


1 loZ 


"TTq 0001 7- trvntaQP hpta ^tr\mta<;p TH- TTq 1 1 97- TTo. 060 SO" 
lib. yyy i / , uypiabc, ucici ^uypiabc ii^ 5 xib. i iz< / , xi.o. y\j\j+jy 


TP^ITI 

il O 1 1 


Tr/'roQX^I'OT'otpin ci il TofvciTi CTPT'ii cp» 1 
LVi Ub_y 11J1 \J LC111 oUllUll dllblCl aoC l 


TP<5T9 


lyiubyipiuLcni buiitkJLidiibicidbc jj 


TPTE 


transmembrane phosphatase with tensin homology 


TR 


TR3; TRXR2; thioredoxm reductase beta 


TRAD 


DUET; serme/threonme kinase with Dbl- and pleckstrm homology domains 


TREH 


trehalase (brush-border membrane glycoprotein); TRE; TREA 


TREX1 


"three prime repair exonuclease 1; deoxynbonuclease III, dnaQ/mutD (E. coli)- 
liVp- p>pxr^ n 


TREX2 


Three prime repair exonuclease 2 


TRF4 


T A TT 1 i"PT> 1 — * Alt * 1 j 1 1"" j" i ' A 

LAK-1; 1RF4-1; topoisomerase-related iunction protein 4 


TST 


Hs. 74097; thiosulfate sulfurtransferase (rhodanese) 


1 lr i 


"transcription tennination factor, RNA polymerase I; Hs. 89853" 


TTF2 


"transcription termination factor, RNA polymerase II; HUF2; transcription 
termination factor, RNA polymerase II" 


TTK 


Hs.2052; TTK protein kinase 


TXK 


TXK tyrosine kinase; Hs.29877; TKL; PSCTK5 
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jL^esciipiiuii ux jC/iixyiiit 


TY>JPT)1 


TYXTR* thirvrpHnYin rprhir»ts*cp 1 • TTq 1 ^OzlA 
XZviNXv, LQlurCUOAlIl TCUUCLdoC 1, ila.lJUH-O 


1 I xvz 


XJo 7*\^1 f\- YT~\£ 1 • nirrncinp Vinci c<=» 9 
XTLo . / JJlO, J i XV 1 , Ly I UolIlC KllldoC Z 


TYMS 


Hs.82962; TS; thymidylate synthetase 


TYP1 


TYPl-PEN; threonine-tyrosine phosphatase 1 


TYR 


Hs.2053; OCAIA; tyrosinase (oculocutaneous albinism IA) 


TYRL 


tyrosinase-like 


TYR03 


RSE; Tyro3 protein tyrosine kinase; Tyro3 protein tyrosine kinase (sea-related 

T-pppTTfrvr' "hvroQin p VinflQpV TTq ^01 • T)t1f T^rt* Tif* StVv 

1 C^CU LU1 LyiwolllW iv.lllCiOt'y, llo. JU 1 j J-/ UiVj Ullj -L n ? oivy 


X X SWJ J>x 


TYPD^P firntpin fvrnQinp kin?i<;p n^puHncrpriP 

J. JL XvV>Ji JJ1 W LV_>I11 LyiUolllL/ IvlllClOw pet LlUUgWlV 


TYR04 


TYR04 protein tyrosine kinase 


TYROBP 


DAP 12; KARAP; TYRO protein tyrosine kinase binding protein 


TYRP1 


Hs. 75219; CAS2; TYRP; tyrosmase-related protein 1 


U5-200-KD 


U 5 snRNP-specitic protein, 200 lcDa (DbXH KIN A neiicase iamilyj 


UBE3A 


"ubiquitin protein ligase E3 A (human papilloma virus E6-associated protein, 

Ancrplman QvnHrnmpV F6-AP* FP\/F6AP* AS* AnO'pI'mFin QVT^f^T'^"^Tlp' , 

./Villi v- 11 llClli O V 11\-1I VJlllt' J, Jul) Al , V J (VJixl , i LU , / VI 1 ct, V-* 1 1 1 1 Cil 1 Oy llLil UlllL- 


API 

lj u i_^ j ru i 


liTvimiitin rvrntpin lio'pcjp A "n , ?pnrlr>0"Pnp 1 


TTRF1 AP9 


nbinnifin TYrntpin licrncp P^A - n < spnHriO"PtiP 0 

LIL/1U U. Ill 11 JLJIVJLt/lll llgdoW JuJ/i. jJot'Cl^J-U^t'llt' 


TTTTR1 

W J-JJ-V 1 


"ii^inintin-'n'rnt'pi'n licrncp p^ ^nmnnnpnt l\T-T"pf v noTiiTi' 1 

U-L*XU UILXXJ. \j\.\J\^\Xi ilgcloU v»J VVJlllJJ UilUliL, X>l 1 V-'^ Wg,lllll 


UJD X J. 


"TTRP* line ^vf» ^ m T^in Hin (T TTcnn cr»"rinf i rMn "Pciptr^t* PInJA T*\r\l'\/TVipr'^GP T" 
LJ X>X , UjJo II Colli UlllUIU^ LlalloClipLlLIIl IdCLvJI, XVLN^V jJUiyillCldbC X 


TTPTTTT9 


UUiU^UILIIl Col UUAy I- LCI 11 III Idl ColCldoC XX Z, ^UU1C[U111I1 LIllUlCoLCldoC^ 


TTPTTT 1 


nT^imiitin r* ciT*lTr^A'"\/1 -fpiTnin ci 1 pc+ptciop T 1 ( n r^i/Tiii'Hn f*r*iir^lpci*Pt*cicp i 
LIUILJ UlLlll Ual UVJ A^y l"*tCl 11 III idl ColCIdoC l_fl l UU1VJ LUL111 LlllUICo tCl doC } 


TTPTTT 9 


n hi ni i itin Pdrnr\YAn.tprmitiQ 1 /=»c"^p»t'o cjp« T O mi T**i/nnfj*iTi ^T\i r\l p^ctt^t a Q.P* \ 
UUlL[Ultlll Wal \J\JJ\*y 1 LCI iilllldl CoLCIdoC X^Z< ^UU1L[L11 till LlllUlCoLCl aoC^ 


TTPTTT 1 


UU1L|UILI11 Cdl UUAy I~LClHIlIldl CoLCIdoC 1_/J ^UU1C[U1U11 LlllUlCoLCI aoC^/ 


TTGPG 


T TT^P-crlnpncp ppT*dTnirlp crlnpr^QA/ltrcino'FF'rQ cp 
VJJ_yJT glUUUoC tLI dlliiLlL' glUL/VJo V ILL dllold. aoC 


UGDH 


T TP)P-D"1npn < ?p HphvHrocrpna«?p 


UGP1 


UDP-glucose pyrophosphorylase 1 


UGJtV 


UDP-glucose pyrophosphorylase 2 


UG1 1 


UCjI 1A1; UDr glycosyltiansierase 1; CjNI 1 


UGlzAl 


"UDP glycosylti*ansferase 2 family, polypeptide Al" 




UCj12; UGI2B@; UDP-glucuronosyltransferase 2 family, polypeptide B; 

I TT^P-Q r 1npiii"nnn < ?v1tr£mQfpr , ac:p 9 "Tci mi 1\/ "nnl^mpritirlp o-pnp plncfpr" 

V-JJSX glUL/Ul VJllWoy 111 dllol^l doC Z< ldlliliy, IJLJiy L/CUL1L1C XJ tiCIlC CiUoLCl 


UGT2B10 


"T TT)p crlvpnQvltTnTiQfpr^QP 0 fcn-nilx/ nnH/npntirIp RIO" 
uui giy uuoy lLidiioicidoc z, ldiiiuy, puiypcpLiuc diu 


UGT2B11 


"T TP)P crlvpr><sv1lTa"n<5"Ppra <jp 9 fnmil\/ rvnl^mpi^tirlp "R1 1 " 
wj-'j. giy v^vjoy in aiioivi aac z ictiiiiiy, uuiy uculilic d i i 


UGT2B15 


"UDP glycosyltransferase 2 family, polypeptide B 15; UGT2B8 M 


T TV 1 TO 15 1 T 

U G 1 zr> 1 / 


UDP glycosyltransierase 2 ramily, polypeptide B 17 


Uui ZJd4 


UDP glycosyltransierase 2 tamily, polypeptide B4; UGT2BH 


UGIzrs / 


UDP glycosyltransierase 2 tamily, polypeptide B7; UGT2B9 


UGlo 


CGI ; UDP glycosyltransferase 8 (UDP~galactose ceramide galactosyl 
transferase); Hs.57700 


T TT V 1 


unc-5 1 (C elegans)-like kinase 1 


T TTv /T"T>T TO 

UMPH2 


uridine 5 -monophosphate phosphohydrolase 2 


TTMPT<r 


uname monopnospnace Kinase 


UMPS 


Hs.2057; uridine monophosphate synthetase (orotate phosphoribosyl transferase 
and orotidine-5 -decarboxylase) 


UNG 


Hs.78853; DGU; UDG; uracil-DNA glycosylase; Hs.304l 


UNG2 


uracil-DNA glycosylase 2 



-88- 



WO 03/027634 



PCT/US02/30249 



Name 


juesci iption 01 liiiizynitj 


UJNvjrr 1 


UNGP1-PEN; uracil-DNA glycosylase pseudogene 1 


T T7V1/TD9 


UNGP2-PEN; uracil-DNA glycosylase pseudogene 2 


t mv 


urate oxidase 


T TP 


uridine phosphorylase 


UQCR 


ubiquinol-cytochrome c reductase (6.41cD) subunit 


UQCRB 


ubiqumol-cytochrome c reductase binding protein; Hs.1926; UQBP; QP-C 


UQCRBP1 


■* • ' t . 1 -it 1*1* j" 1 -4 

ubiqumol-cytochrome c reductase binding protein pseudogene 1 


UQCRBP2 


ubiqumol-cytochrome c reductase binding protein pseudogene 2 


UQCRC1 


D3S3191; Hs.99878; ubiqumol-cytochrome c reductase core protein I; 

xlS. /D lO'W- 


T THPP r*o 
U^v^KA^Z 


uuiquinoi-cytocnrome c reductase core protein n 


j ir\r^T> ire 1 
U l^LKr o 1 


rvioi, uuiquinoi-cytocnrome c leuuciase, rviesKe lron-buiiui poiypeptiuc i 


TTOr v PTnQT 1 
Uv^L^KJro.Ul 


uDiqumoi-cytocnrome c reuucxase, xviesKe iron-suiiui poiypcpiKie-iiK.e i 




ubiquinol-cytochrome c reductase hinge protein 


T TT> r\T\ 


ris./ooui, uroporpnynnogen aecarooxyiase 


TTT> r^Q 


ris. / jj7J, uroporpnynnogen 111 syncnase ^congenital eiyLiiropoietic porpnyria/ 


T TQp 1 


ubiquitin specific protease 1 


TTCpi 1 


u iivV i ? UDiquiim specmc protease l i 


TTCpi O 


lowi--?, UDiquiim specmc protease is> ^i5>opepiiuase i-d) 


T TQP1 A 


iui, uoiquitin specmc protease i^4- ^ti\i>/\-guanine transgiycosyidse^ 


Uor 1 J 


j^i/\i\UDzy, uoiquitin specmc protease id 


Uo.r 1 0 


ur>jr-ivi 5 uuiquiun specmc protease 10, ursrivi, ux5Jr-ivi 


TTQpi Q 


ubiquitin specific protease 18 




ivi/\/\U5yi ? uoiquitin specmc protease iy 


TTCpO 


uoiquitin specmc protease z, uor^i 


UorZU 


isjl/\/\iuu3, uoiquitin specmc protease zu 


OJr ^ I 


uorzj, uoiquiLin specitic protease zi ? uorio 


USP25 


ubiquitin specific protease 25; USP21 


USP3 


ubiquitin specific protease 3 


USP4 


M UNP; ubiquitin specific protease, proto-oncogene; Unph" 


USP5 


ubiquitin specific protease 5 (isopeptidase T); IsoT; ISOT-1 


USP6 


HRP1; ubiquitin specific protease 6 (Tre-2 oncogene); TRE-2; TRE17; 
hyperpolymorphic gene 1 


USP7 


ubiquitin specific protease 7 (herpes virus-associated); HAUSP; herpesvirus- 
associated ubiquitin-specific protease 


USP9X 


"ubiquitin specific protease 9, X chromosome (Drosophila fat facets related); 
DFFRX; Drosophila fat facets related X" 


USP9Y 


"ubiquitin specific protease 9, Y chromosome (Drosophila fat facets related); 
ur r XV 1 3 juiosopnua iat iacets leiatea x 


Uu 1 


uronyi z-suiiotransierase 




LETKI; LEKTI; serine proteinase inhibitor 


VARS1 


VARS* valvl-tRNA svntheta^p 1 


VARS2 


valyl-tRISTA synthetase 2 


VBCH 


van Buchem disease; hyperostosis corticalis generalisata 


VLCS-H2 


very long-chain acyl-CoA synthetase homolog 2 


VMD2 


vitelliform macular dystrophy (Best disease) 
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\/P T<f 1 
V JKJLV1 


VdOOlIlla. ICid-LCU. IvIlIcloC 1 


V isJLVZ 


Vd-t/L/lIllcl ICIdLCU. ivlilaoC z, 


V VY r v_^i 


■\7rvn \A7i11pVvrfmH fViptnT-plpflVlTlP* "Tvrotease 

VU11 VV lJ.lt/UlClllLi Ld\^ LU1 L/lV^cl Y lug UL^uoo 


W / vivo 


tft^V i-r-tmt rvnh a n vl -fR 7\T A svnrhera^e' interferon-induced nrotein 53: IFP53 


WAJxoZ 


■h-A/i^tr»-nViQn\/1 tR"MA Qvnt}ipta«;p 9 frnitochcvndrial^ 


W WJrZ 


ATP9* 7sJ^r1rl-.<d._1iVf i nHirniitin-nrofpiTi lipase 

/VII Z, , IN CvlLT** t T 1 llVC UUlV-jUlllll piVJLUlli IlgftiDV/ 


VDY1 
ADAl 


"virion 1 A. V\*M"a_~V"\/lr\ciHc* CP 1 " 
Xylall 1 ,H-UCla-Ay lVJbiLla.£>C l 


AJJil 


TJo 0^0* •Yam+Trinp rlpVivrlTTicrPTiaSP 


VPTsIPT? P 1 


"^PXTP'PP* Y-nrnWI armrifvnpntiflase ( aminonentidase P^ 1 soluble" 


.AirlNJrJbJrZ 


""v r^rnKri nminrrnpntirln<?p (aminonpntidase P^l 2 membrane-bound" 


VPXTPT7PT 


V rvrvVK/l omi-nr\r»pi->fiHn<5P farnirifYnpntidase PVlike* DenP 


XRN2 


5'-3' exoribonuclease 2 


XWNPEP 


X-tryptophanyl aminopeptidase (aminopeptidase W) 


XYLB 


xylulokinase (H. influenzae) homolog 


YARS 


YTS; YRS; TYRRS; tyrosyl-tRNA synthetase 


YSK1 


SOK1; sterile 20 (oxidant stress response kinase 1; yeast Spsl/Ste20~related 
kinase 1) 


YVH1 


S. cerevisiae YVH1 protein-tyro sine phosphatase ortholog 


YWHAA 


"tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, 
alpha polypeptide" 


YWHAB 


"Hs.82140; tyrosine 3-monooxygenase/tiyptophan 5 -mono oxygenase activation 
protein, beta polypeptide" 


YWHAD 


"tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, 
delta polypeptide" 


YWHAE 


"tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, 
epsilon polypeptide; 14-3-3 epsilon" 


YWHAG 


"tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, 
gamma polypeptide" 


YWHAH 


"Hs.75544; YWHA1; tyrosine 3-monooxygenase/tryptophan 5-monooxygenase 
activation protein, eta polypeptide" 


YWHAQ 


"tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, 
theta polypeptide; HS1; tyrosine 3-monooxygenase/tryptophan 5- 
monooxygenase activation protein, theta polypeptide" 


YWHAZ 


"Hs.75103; tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation 
protein, zeta polypeptide" 


ZA1 /U 


oxviv, zexa-cnam v i v^rvj associaiea proiem Kinase v /u ku), byiv-reiaieu lyrubme 
kinase 


ZMPSTE24 


"STE24; STE24P; FACE-1; zinc metalloproteinase, STE24 (yeast, homolog)" 


ZRK 


"zona pellucida receptor tyrosine kinase, 95kD" 


hMPl 


metalloprotease 1 (pitrilysin family) 



Alternatively, the target sequence may encode a nuclear protein such as a nucleic acid 
binding protein. Examples of nucleic acid binding proteins that may be utilized in the present 
5 invention are presented in Table III. 
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Table III 



Name 


DNA Binding Protein Description 


ALRP 


ankyrin-like repeat protein; CARP; C-193; cytokine inducible nuclear protein; 
cardiac ankyrin repeat protein 


APEG1 


"nuclear protein, marker for differentiated aortic smooth muscle and down- 
regulated with vascular injury" 


APEX 


APE; APEX nuclease (multifunctional DNA repair enzyme); REF1; HAP1; 
apurinic/apyrimidinic (abasic) endonuclease 


ARNT 


tit i , i . -i ■ TT /n/IT7. TTTT7 1 1_ 

aryl hydrocarbon receptor nuclear translocator; Hs.47477; HIM beta 


ARNTL 


i 1j 1 a 1 "1 "A !f f~~\~T\ O T A TlO . T">TV /TAT "I 

aryl hydrocarbon receptor nuclear translocator-like; MOP3; JAP J; BMAL1 


B4-2 


proline-rich protein with nuclear targeting signal 


BLZF1 


JEM1; basic leucine zipper nuclear factor 1 (JEM-1) 


C1D 


nuclear DNA-binding protein 


C1D 


nuclear DNA-binding protein 


CHD1 


chromodomain helicase DNA binding protein 1 


CHD1L 


CHDL; CHD 1 L-PENDING; chromodomain helicase DNA binding protein 1- 
like 


CHD2 


chromodomain helicase DNA binding protein 2 


CHD3 


chromodomain helicase DNA binding protein 3; Mi-2a 


CHD4 


chromodomain helicase DNA binding protein 4; Mi-2b 


DAP10 


DNAX-activation protein 10 


DDB1 


Hs. 74623; damage-specific DNA binding protein 1 (127kD) 


DDB2 


Hs.77602; damage-specific DNA binding protein 2 (48kD) 


DDX9 


"DEAD/H (Asp-Glu- Ala- Asp/His) box polypeptide 9 (RNA helicase A, nuclear 
DNA helicase II); NDHII" 


DDX9 


"DEAD/H (Asp-Glu- Ala-Asp/His) box polypeptide 9 (RNA helicase A 5 nuclear 
DNA helicase II); NDHII" 


DDXL 


"nuclear RNA helicase, DECD variant of DEAD box family" 


DEK 


DEK oncogene (DNA binding); D6S23 IE 


DFFA 


"DNA fragmentation factor, 45 kD, alpha subunit" 


DFFB 


"DNA fragmentation factor, 40 kD, beta polypeptide (caspase-activated DNase); 
DNA fragmentation factor, 40 kD, beta subunit; CAD; DFF2; CP AN; DFF40; 
DFF-40" 


DMC1 


"DMC1 (dosage suppressor of mckl, yeast homolog) meiosis-specific 
homologous recombination; DMC1H; disrupted meiotic cDNA 1 homolog; 
LIM15" 


DNA2L 


"DNA2 (DNA replication helicase, yeast, homolog)-like" 


DNAH11 


"DNAHC1 1; dynein, axonemal, heavy chain 11" 


DNAH12 


DHC3; HL19; HDHC3; HL-19; DNAHC3; DNAHC12; dynein heavy chain 12 


DNASE2 


"DNL2; deoxyribonuclease II, lysosomal; DNL; DNase II, lysosomal" 


ENC1 


"NRPB; nuclear restricted protein, BTB domain-like (bram); PIG10; NRP/B " 


FBRNP 


heterogeneous nuclear protein similar to rat helix destabilizing protein 


GADD45A 


DDIT1; Hs.80409; GADD45; DNA- damage- inducible transcript 1 


GADD45G 


"CR6; GADD45-GAMMA; growth arrest and DNA-damage-inducible, gamma" 


GRLF1 


GRF- 1 ; glucocorticoid receptor DNA binding factor 1 


HDGF 


hepatoma-derived growth factor (high-mobility group protein 1-like); HMG1L2 


HIRIP4 


DNAJ; HIRA interacting protein 4 (dnaJ-like) 
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Name 


DNA Binding Protein Description 


HLJ1 


DNAJW; DnaJ-like heat shock protein 40 


HMG1 


high-mobility group (nonhistone chromosomal) protein 1; HMG3; Hs.74570 


HMG1L1 


HMG1L7; high-mobility group (nonhistone chromosomal) protein 1-like 1 


HMGCS1 


Hs.21808; HMGCS; 3 -hydroxy-3-methylglutaryl-Co enzyme A synthase 1 
(soluble) 


HMGIY 


high-mobility group (nonhistone chromosomal) protein isoforms I and Y; 
xxS.ohou.}, xxivxvjx- i , xxivivjx/ x 


rlJNr dJ\ 


nepaiocyte nucicar laoiui axpiid 


idlJNr dd 


nepatocyic nuciear laciui ucia 


TJTMT7Q 


nepatocyxe nucieai lacior j>, gairmia 


TTNTTT A A 

riJNr4A 


xL^r in, nepanc nuciear lacior aipna 


TJA.TT4 /ITU 


nepaiocy te nuciear iacior *+, ucia 


rlJNr'4lj 


nepatocyxe nuciear lacLur gamma 


TjTMT7/r 

xT.iN.ro 


nepaiocy lc iiuoicax lauuxi u 


HNP6A 


n hepatocyte nuclear factor 6, alpha" 


HRIHFB2122 


putative nuclear protein 


HSJ1 


"heat shock protein, neuronal DNAJ-like, 1; HSPF3" 


HSJ2 


"heat shock protein, DNAJ-like 2; HSPF4; dj-2; hdj-2" 


ID1 


"Hs. 75424; inhibitor of DNA binding 1, dominant negative helix-loop-helix 
protein" 


ID2 


"inhibitor of DNA binding 2, dominant negative helix-loop-helix protein; 
Hs.76667" 


ID3 


"Hs.76884; HEIR-1; inhibitor of DNA binding 3, dominant negative helix-loop- 
helix protein" 


ID4 


"Hs. 34853; inhibitor of DNA binding 4, dominant negative helix-loop-helix 
piuLcin 


XI N kji-/ 


Tn cm Kn-liVp TjTsJA <sPniiP"npP 


T<CTA A076S 


T-TT? TTTT^T-i 9 0 Q 1 * -nntativp irrain nnplparlv-taro'ptpfl nrntpiTi 




TiTsJ A -HpnpnHpnt rvrnfpin VinfjQp pptnlvtir <?nhnnit~intpranti'np' nrotem 2 


T AVA 


l"\/t"rii*\Tir\i rl "niiplptiT" tttv^+piti A 

Ly lilJJiUJlLl liUlWlC/Cll ^JlVJLdil 


T XJT7P 


lipUlIla xlIVXVJrx\^ 1L1l>1UII pal UlCl 


T UT7PT 1 

JUJnLJriri_/l 


iipUlild XxlVXvJXV^ lUolUIl pal LllCI-lilvC L 


T UFPT -2 


lipUllla XXIVlVjXV^ iUblUIl pal LilCI-lllvC -5 


T XJT7PT A 


lipUllla XXIVXVJXV^ lublUll pal LllCl-lllvC *t 


T T01 
X^lvJ 1 


"TTc 1770* licr^Qp T TYNTA A TP -Hpr»pr>rlpnt" 
Xxb.I / / U, UgabC X, XvXN/t., r\ X X -U.CpcilU.CllL 


T TO? 


"licrncp TT TlTsJA ATP-Hpr>pnrlpnt M 

llgaoC XX, X X -UCpCllUCllL 


T Tf^ 

J-v-LvJ -J 


"TTq 1 00900- liancp TTT TWA ATP-HpnpnHpnt" 

XXo. 1 Uu/.y" 5 llgafaC 1XX, X-/1N/Tk, ri 1 IT UCpCllUCllL 


T TOA 
x^xvjth- 


"licracp TV T^M A ATP-rlp-npnHpnt" 
ligabC XV, -TV 1 it -ucpcnuciiL 


T A 

l_/Jr On 


"Onpnnrpnp 1innccii*r , nmfi ^TYt^TA cpoinpnt cinfflp f^rwwr pyittpccpH t^toTipq" 

WllUUgCllC ilpUbuIOUiila yJ^/lN -iV oQgillC'llL, olllglC UUpjr, CApi &oo&Uj pi UUV^o 


T VP 


Uipilall UUUlCal HUllllUilC ICUCpiUl, 1CL111U1U ICopUllbC 


1V1.7 0 


pu La L1VC LJl\r\. UlilUlllg piULClll 


MERJR. 


mptfillnrpmilatorv DNA -bin din p - nrotein 


MGMT 


O-6-methylguanine-DNA methyltransferase; Hs.1384 


MNDA 


Hs.3197; myeloid cell nuclear differentiation antigen 


MPG 


Hs.79396; MDG; N-methylpurine-DNA glycosylase 


MRJ 


MRJ gene for a member of the DNAJ protein family 
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Name 


DNA Binding Protein Description 


NAGR1 


N-acetylglucosamine receptor 1 (thyroid); heterogenous nuclear 
ribonucleoprotein M4 


NASP 


Hs. 68875; nuclear autoantigenic sperm protein (histone-bmding) 


NCBP 


"Hs.89750; nuclear cap binding protein, 80kD; Hs.89563 M 


NCOA1 


nuclear receptor coactivator 1; SRC1; steroid receptor coactivator 1; NCoA-1; F- 
SRC-1 


NCOA3 


nuclear receptor coactivator 3; AIB1; ACTR; RAC3; p/CIP; CAGH16; 

rprv TT"» 1 S~ 'I'll A H if 1 1"£ J ' 1 _ j 1 

TNRC16; TRAM-1; amplified m breast cancer 1 


NCOA4 


nuclear receptor coactivator 4; RrO; ELbl; ARA70 


NCOR1 


nuclear receptor co-repressor 1; N-CoR; TRAC1; hJSI-CoR; K1AA1047; 
hCIT529I10 


NCOR2 


nuclear receptor co-repressor 2; SMR1; CTG26; SMRlb; 1NRC14; IRAC-l 


NCYM 


DNA-binding transcriptional activator 


NDP52 


nuclear domain 10 protein 


NDR 


"NDR-LSB; serine/threonine kinase, nuclear Dfnb2-related (Drosophila) 

ll\JlllvJHJg 


TMFAT^ 

IN JT r\ X *J 


nnclpar factor of activatpH T-cp11<; TOr\rF"RP- TCTA A0R97 

llLlUlUcil iaOLUl Ul dv^ll VdLtLX w>, X V-/J.NX-/XJX , IViriilUO^ / 


NTFATP1 

1NX A JL 1 


"nnplpav factor r*f* a pti\/ at f^rl HT-ppIIq c'v/trmlaQmip 1 * P 1 - A ""PC" 1 ' 1 

lllXOlCcli LUl Ul Clv^ LI V CiLC-VJ I'ObllOj \jj lU LJldOlillU 1, XNX Al v 


NFATC2 


''TnTF-AHTP* mini par* factor of* activated T-op11^ cvtoi ilacsmio 2" 


NFATC3 


"NFAT4- NFATX* nuclear factor of activated T-cells cvtonlasmic 3" 

ill jTvX~, ill / V XXV, JlXUviVUl LCl^LKJl \J JL Civil V ULvvi JL vvHu ^ V V IAJ LJ IdOllli. vv 


NFATC4 


"TnTFAHT^* nuclear factor of activated T-cpIIc: cvtonlacirnic 4" 

i ix xv x -j , iiuvivui iuv iui ui civil v uivu x wiiOj v y luuiuoiiiiw r 


NFATC5 

INI xv X Vw'J 


!, niiclpar factor of activatprl T-cp11q cvtonla^rnic S 1 ' 

IJ.LXvvlt'ClX lUv LvJl \JX dVvLlVdlt/lX 1 UvllOj \jj LU [Jldoilllv/ 


NFE2 


n T\TF-F2- nuclear factor fervthroid-derived 2 1 45kD" 

1M X_/X^, IILIOIV-'CII Idl/tUl I v^l Y L11X VJIVX Uvi 1 V vvVX J 5 IVJ-v' 


NFF9T 1 

1 > JL i_/^iX/ 1 


nuclear factor fprvthroid-rlprivprl 9 i-liVp 1 • • T PP-FI 

ULlV^l^ydl XdV«/LvXL I^vaL 11XL v/lVX VXCX.lVGvl lllvvv 1, IN XVI. 1 , JUOIV 1 X 


NFE2L2 


7\[ R Th 0 ■ nuclear factor ^<=*"r\/tlii"r\irI-.rlf>T'i , \7 _ <= k r1 9i_ lil^"<=> 9 

J. > XVJL ^C, llU-OXC'Cll LCX\j LKJL \\-/L y L1XL U1VX LLCl 1 V VvU- Z»^J IIIVC Zf 


NFE2L3 


"NTRF^* nnclpar factor ^prvtV>roiVl-riPrivp<i 9 i-1il<rp ^ 

-L ^ XVX , llUvlvtll IttvlUl V till WlvX VXtX 1 V ^VX J ILiSJ^/ J 


NFIA 


KIAA1439' NFT-T/ nuclear factor T/A 

ivJLTLn.i"rjyj x^x x X-r, 11 1 v_/cxi xcxL/LVJi X/ xv 


NFIB 


NFT-RFD- nuclear factor T/R 

ill 1 i-VL/Ly , IILIV^IV^CLI XCLvvtUI X/ XJ 


NFIC 


NFT- PTF' TsTF-T* nnclpar factor T/P /TPA AT-rSinrlincr tran Qcrinti on factor 1 


NFIL3 


"IL3BP1- nuclear factor interlpnldn 3 rpcmlated- F4RP4- ^A - TsTR-TT U M 

1X/JU1 j, , iXLlvvi^dl luvLUlj liXLvyl ItvLllVlll J I t/g IXld IvviX, X_/ t- TX->JT < T, 1>X LlvJri, IN X ~X1—/J XV 


NFIX 


H«? 9QQ2Q* nnclpar factor LOv* /TPA AT-hinHina n-anQorintirvn fantr\^ 


NFIXL1 


nnclpar factor T/^T~1iVp 1 


NFIXL2 


nuclear factor I/X~like 2 


XTT7TVT Q 


nuclear iactor I/X-like 3 


NFIXL4 


NFIX; nuclear factor I/X-like 4 


NFIXL5 


nuclear factor I/X-like 5 


NFKB1 


Hs. 83428; KBF1; nuclear factor of kappa light polypeptide gene enhancer in B- 
cells 1 (pi 05) 


NFKB2 


Hs. 73090; LYT-10; nuclear factor of kappa light polypeptide gene enhancer in 
B-cells 2 (p49/pl00) 


NFKBIA 


"NFKBI; nuclear factor of kappa light polypeptide gene enhancer in B-cells 
inhibitor, alpha; 1KB A; MAD-3 


NFKBIB 


"nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor, 
beta; IKBB; TRU^" 


NFKBIE 


"nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor, 
epsilon; IKBE" 
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Name 


DNA Binding Protein Description 


NFKBIL1 


IKBL; NFKBIL; nuclear factor of kappa light polypeptide gene enhancer in B- 
cells inhibitor-like 1 


NFKBIL2 


IKBR; nuclear factor of kappa light polypeptide gene enhancer in B-cells 
inhibitor-like 2 


JNrRlvB 


nuclear factor related to kappa B binding protein 


NrXl 


"nuclear transcription factor, X-box binding 1" 


Nr YA 


nuclear transcription iactor Y, alpna; ris./y/, HArz, tbr-A 


Nr YB 


"nuclear transcription factor Y, beta; CBF-B" 


NFYC 


"nuclear transcription factor Y, gamma; CBF-C" 


NIP1 


NIP 1 -PEN; Nuclear cap binding protein(NCBP) interacting protein- 1 


NIP1L 


"nipl (nuclear import protein, S cerevisiae)-like" 


NLVCF 


nuclear localization signal deleted in velocardiofacial syndrome 


NR1D1 


"EAR-l; THRAL; REV-ERBAALPHA; nuclear receptor subfamily 1, group D, 
member 1" 


NR1D2 


"RVR; BD73; HZF2; EAR-1R; nuclear receptor subfamily 1, group D, 
member 2" 


NR1H2 


UNR; ubiquitously-expressed nuclear receptor 


NR1H3 


"LXRA; LXR-A; RLD-1; NR1H3 -PENDING; nuclear receptor subfamily 1, 
group H, member 3" 


NR1H4 


"FXR; HRR1; RIP14; NR1H4-PENDING; nuclear receptor subfamily 1, 
group H, member 4" 


NR1I2 


"nuclear receptor subfamily 1, group I, member 2; PXR; SXR; SAR; BXR; 
ONR1; PAR2; nuclear receptor subfamily 1, group I, member 2" 


NR1I3 


"CAR; MB67; NR 113 -PENDING; nuclear receptor subfamily 1, group I, 
member 3" 


NR1I4 


"CAR2; nuclear receptor subfamily 1, group I, member 4" 


NR2C1 


TR2; TR2 nuclear hormone receptor; TR2 


NR2C2 


"TR4; nuclear receptor subfamily 2, group C, member 2; TR4 nuclear hormone 
receptor; TAK1" 


NR2E3 


"PNR; nuclear receptor subfamily 2 3 group E, member 3 " 


NR3C1 


"GRL; nuclear receptor subfamily 3, group C, member 1; Hs.75772; 
glucocorticoid receptor; GR; Hs.49281" 


NR4A1 


"HMR; nuclear receptor subfamily 4, group A, member 1; hormone receptor 
(growth factor-inducible nuclear protein N10); TR3; Hs.l 1 19; GFRP1; N10; 
NAK1; NAK-1; NGFIB; nur77" 


NR4A2 


NURR1; nuclear receptor related 1 (transcriptionally inducible); TINUR; NOT 


NR4A3 


"nuclear receptor subfamily 4, group A, member 3; CHN; CSMF; NOR1; 

IVJLliN \JK. 


IN IvO/\ 1 


LrL^JNr, germ cell nuclear iactor; KIK; CjCJNr I 


INxsJd 


JNKrs-rJbJN, nuclear KIN A- binding protein, o41cDa 


NRF1 


niiolpflT rp^niTafrvrv fnptnT" 1 

iiuviuai i wopii aiui y lAviui x. 


NRIP1 


nuclear receptor interacting protein 1; RIP 140 


NUMA1 


NUMA; nuclear mitotic apparatus protein 1 


NVL 


nuclear VCP-like 


OGG1 


8-oxoguanine DNA glycosylase 
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Name 


DNA Binding Protein Description 


PCBD 


Hs.3 1 92; PCD; DCOH; 6-pyruvoyl-tetrahydropterin synthase/dimerization 
cofactor of hepatocyte nuclear factor 1 alpha (TCF1); pterin-4-alpha 
carbinolamine dehydratase 


PCBP1 


poly(rC)~ binding pi otem 1, xilN ivr xi l , nnrviNr-ri 1 , neierogeriuub iiu^iccu 

I IL/VJIIU.L/IC'IJJJI U LOlli v 


PCNA 


Hs.78996; proliferating cell nuclear antigen 


PCNAL 


proliferating cell nuclear antigen-like 


POLA 


Hs.oly4z; polymerase (UiNA direcieaj, aipna 


POLB 


Hs.1894; polymerase (DNA directed;, oeta 


POLD1 


Hs.653o3; PULD; polymeiase (UlN a aiieeieaj, aeiia i, cd.Ld.iyuu buuuuu 


POLD2 


"polymerase (DNA directed), delta 2, regulatory subunit (50kD) n 


POLE 


"polymerase (DNA directed), epsilon" 


POLE2 


polymerase (DIN A directed^, epsiion z, i^jriiz 


POLG 


Hs.oOyol; polymerase (JJiNA uirecteaj, gamma 


POLG2 


polymerase (DJNA dnected), gamma z, accessory suuunu, nr jj, jtwj^jd, 
MTPOLB; polymerase (DNA directed), gamma 2, accessory subunit" 


POLH 


polymerase (UlN a airecieaj, eta, at- v , x\j\LJD\jr\ 


POLI 


J\AJL)3U-t>; polymerase (uina uireciecy ioia, jsj\xjd\j ^o. ucicviMacy xxuxnuxug jj 


POLQ 


polymerase (JJlNA-airecteaj, tneta J 


POLR2A 


polymerase (KJNAJ it (jjina airecteaj polypeptide /\ i^zzuki^j, xib.ouoou, 
POT R2- POLRA 


POT 7T3 


nolvmerase TRNA"! II (DNA directed) nolvDeptide B (140kD) 


POT P?^ 


TTq 79409- nolvmerase (RNAi II (DNA directed) polypeptide C (33kD) 


pot p?r> 


nnlvmera^e fRNA) TT TDNA directed) nolvneptide D 


POT T?9T? 


nnlvmera^e ^PNA) TT fDNA directed) Dolvpentide E (25kD) 


POT P?F 


nolvmerase (RNA) II (DNA directed) polypeptide F 


POT P?G 


polymerase (RNA) II (DNA directed) polypeptide G; RPB7 


POT P9TT 


nolvmerase TPNA) TT (DNA directed) polypeptide H 


POT P9T 


nolvmerase fRNA) TT CDNA directed) polypeptide I (14 5kD) 


POLR2J 


polymerase (RNA) II (DNA directed) polypeptide J (13.3kD) 


POLR2K 


polymerase (KIN A) 11 (DNA directed) polypeptide iv (/.uicuj 


POLR2L 


polymerase (KJNAJ 11 (UINA directed) polypeptide L, (/.oKUj 


Ti/~\T Ti A /THP 


polymerase (KJNA) mitochondrial (Uina directed^, n-mtJvr kjl, 


PP32 


"acidic nuclear phosphoprotein, pp32; Putative human HLA class II associated 
protein 1, l^AINr, JrJriAr 1, AINJroZ, lirrZA 


PP32R1 


"acidic nuclear phosphoprotein, pp32, related, 1" 


PP32R2 


"acidic nuclear phosphoprotein, pp32, related, 2" 


PRKDC 


"HYRC1; protein kinase, DNA-activated, catalytic polypeptide; XRCC7; hyper- 
radiosensitivity of murine scid mutation, complementing 1; DNAPK" 


PTB 


Hs. 102127; HNRPI; HNRNPI; polypyrimidine tract binding protein 
v^nexerogeneous nuciear liDonuoieopruiem i^, xib. / jj 1 1 


PUAB4 


"protein spot in 2~D gels (nuclear polypeptide, lOOlcD, relative pi 6.25)" 


RBBP2H1A 


PLU- 1 ; putative DNA/chromatin binding motif; retinoblastoma-binding protein 
2 homolog l A 


RECQL 


Hs.1536; RecQ protein-like (DNA helicase Ql-like) 
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Name 


DNA Binding Protein Description 


RELA 


v-rel avian reticuloendotheliosis viral oncogene homolog A (nuclear factor of 
kappa light polypeptide gene enhancer in B-cells 3 (p65)); NFKB3 


RELB 


v-rel avian reticuloendotheliosis viral oncogene homolog B (nuclear factor of 
kappa light polypeptide gene enhancer in B-cells 3) 


REV3L 


"REV3 (yeast homolog)-like, catalytic subunit of DNA polymerase zeta; POLZ" 


SAMSN1 


"SAM domain, SH3 domain and nuclear localisation signals, 1" 


SATB1 


Hs. 74592; special AT-rich sequence binding protein 1 (binds to nuclear 
matrix/scaffold-associating DNA's) 


SATB1 


Hs.74592; special AT-rich sequence binding protein 1 (binds to nuclear 
matrix/scaffold-associating DNA's) 


SCNN1D 


"sodium channel, nonvoltage-gated 1, delta; dNaCh; ENaCd" 


SIP2-28 


CIB; KIP; calcium and integring binding protein (DNA-dependent protein 
kinase interacting protein) 


SON 


SON DNA- binding protein; Hs. 92909; DBr-j 


SP100 


Hs. 77617; nuclear antigen SplOO 


SP140 


SP140-PEN; nuclear antigen Spl40 


SPBPBP 


DNA-binding protein amplifying expression of surfactant protein B 


SPF31 


splicing factor similar to dnaJ 


SPN 


NUDR; suppressin (nuclear deformed epidermal autoregulatory factor- 1 
(DEAF-l)-related) 


SRM160 


Ser/Arg-related nuclear matrix protein (plenty of prolines 101-like) 


SSBP 


single-stranded DNA-binding protein; Hs.923 


SSNA1 


Sjogren's syndrome nuclear autoantigen 1; nuclear autoantigen of 14 kDa; N14; 
NA14 


TCF1 


"Hs. 73888; HNF1; LFB1; transcription factor 1, hepatic; LF-B1, hepatic nuclear 
factor (HNF1), albumin proximal factor" 


TCF2 


"transcription factor 2, hepatic; LF-B3; variant hepatic nuclear factor; LFB3; 
VHNF 1 ; HNFlbeta" 


TV-IT" 1 *"7 

TCF7 


"transcription factor 7 (T-cell specific, HMG-box); Hs.100010; Hs.3002; 


TCF7L1 


"transcription factor 7-like 1 (T-cell specific, HMG-box); TCF-3" 


TCF7L2 


"transcription factor 7-like 2 (T-cell specific, HMG-box); TCF-4" 


TDP-43 


TAR DNA-binding protein-43 


TIF2 


GRIP1; NCOA-2; NCOA2-PENDING; nuclear receptor coactivator 2 


TITF1 


NKX2A; thyroid transcription factor 1; TTF-1; NK-2 (Drosophila) homolog A 
(thyroid nuclear factor) 



Assembly of the inducible cassette is generally performed using standard molecular biology 
techniques such as restriction endonuclease digestion and ligation as described in Sambrook et al. a 
Molecular Cloning: A Laboratory Manual, 2 nd Ed., Cold Spring Harbor Laboratory, 1989. In 
5 general, the inducible promoter is ligated upstream of the target insertion domain such that the 
promoter may induce expression of the target sequence. In addition, the selecting sequence is 
generally ligated in a different reading frame from the inducible promoter such that expression of 
the selecting sequence does not result in induction of the target. 
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There may be some situations in which the addition of a reporter gene is desirable. If a 
reporter gene is used, the positioning of the reporter gene may be different depending on the 
reporter gene's function. Of course, when a reporter gene is used to detect insertion of the target 
into the subcloning vector, the reporter gene is generally positioned such that the target insertion 
5 domain is within the reporter gene allowing the detection of an inserted target sequence by 
disruption of the reporter gene's expression. In contrast, when the reporter gene is used to detect 
insertion of the inducible construct into a mammalian cell, the reporter gene is positioned outside of 
the target insertion domain such that an inserted target does not disrupt expression of the reporter. 

Orientation of the components that comprise the inducible cassette may further depend on 
10 the number of promoters within the cassette and the number of target sequences within the 
inducible cassette. 

When the inducible cassette consists of one promoter, it may be operably linked to the 
target sequence such that it initiates transcription of the target sequence. One skilled in the art will 
recognize the advantages of incorporating two or more promoters within the inducible cassette. 

15 When two or more identical target sequences are inserted into the inducible cassette, it may 

be desirable to have one promoter or set of tandem promoters induce expression of the entire 
transcript. Alternatively, when different target sequences are inserted into the same inducible 
cassette, it may be desirable to have at least two promoters each able to induce expression of a 
target individually. For example two target sequences may be inserted in different reading frames 

20 allowing the selective induction by each promoter. 

The subcloning vector is a double stranded circular nucleic acid sequence able to replicate 
and be transcribed within a host cell and able to accept an inducible cassette. A subcloning vector 
preferably comprises an origin of replication site ("ori") and an inducible cassette insertion domain. 
Similar to the inducible cassette, the subcloning vector may further comprise a reporter gene able to 

25 detect the insertion of the inducible cassette and a selecting gene able to select for cells expressing 
the subcloning vector. The type of subcloning vector used with the present invention may depend 
on the size of the inducible cassette to be inserted. When the subcloning vector is a plasmid the 
inducible cassette may be from about 0.1 kb to about 15 kb, preferably from about 0.5 kb to about 
10 kb, and most preferably from 1 kb to 6 kb. Plasmids that may be used in the present invention 

30 include, for example, pucl8, pucl9, and pBluescript II ICS. Preferably the plasmid is pc- 
DNA4/TO. 

Endonuclease cleavage sites may be added to allow the removal or insertion of components 
in the subcloning vector by PGR. For example, when the same selecting sequence is present in both 
the inducible cassette and the subcloning vector, a cleavage site may be engineered allowing the 
35 removal of one of the selecting sequences and insertion of an alternative selecting sequence. The 
addition of sequences may be performed using standard PCR techniques whereby primers are 
designed to insert a desired endonuclease cleavage site. 
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Similarly, endonuclease cleavage sites within the target insertion domain may be modified 
such that a target sequence may be removed from and inserted into the inducible construct without 
removal of the inducible cassette from the subcloning vector. This allows efficient transfer of target 
sequences into and out of the inducible construct. For example, a cleavage site may be removed by 
5 PCR or by ligation of a DNA sequence inactivating the cleaved site. 

One skilled in the art will recognize that the same strategies comprising restriction and 
ligation of a target cDNA sequence into an inducible cassette are applicable in inserting the 
inducible cassette into the subcloning vector. 

In addition, more than one inducible cassette may be inserted into a subcloning vector such 
10 that a single inducible construct may express one or more target sequences. When multiple 
inducible cassettes are added to the subcloning vector they may be inserted in different reading 
frames such that each inducible cassette may be induced individually. However, one skilled in the 
art would recognize that induction of multiple inducible cassettes in different reading frames within 
the same cell would require different inducer molecules or inducing conditions allowing for 
15 selective induction. For example in one configuration an assembly protein may be required for 
functional activity of the target sequence. In this case the assembly protein may be inserted within 
a second inducible cassette allowing the assembly protein to be induced prior to induction of the 
target sequence. In yet another configuration, an additional inducible cassette may be inserted into 
the subcloning vector that encodes a growth factor or differentiation activator to enhance cell 
20 growth and promotes differentiation upon induction. Alternatively, in another configuration a 
reporter gene operably linked to a nuclear hormone receptor gene may be inserted into the 
subcloning vector such that induction produces a change in reporter activity that can be measured. 

As previously discussed, the inducer molecule or induction condition allows the user to 
selectively induce the transcription of the target sequence. Correspondingly, the inducer molecule 
25 or induction condition may be different depending on the inducible promoter. For example, 
Ponasterone A is a molecule that induces the expression of a vector comprising an ecdysone 
promoter (Invitrogen, Carlsbad, CA) and tetracycline is a molecule that induces the expression of a 
vector comprising a tetracycline-dependent promoter (Invitrogen, Carlsbad, CA; Clontech, Palo 
Alto, CA). 

30 A change in an environmental condition may also be utilized for induction. For example, 

heat shock promoters are known to induce transcription upon an increase in temperature. 
Consequently, for example by controlling the temperature of the media the user is able to control 
induction of a target sequence. 

A repressor may be used with an inducer or may be used in place of an inducer to regulate 

35 induction. A repressor is a compound that interacts with a nucleotide sequence interfering with 
transcription. Therefore, induction generally occurs in the absence of a repressor. For example 
zinc finger proteins ("ZFPs") are commonly used as repressors. Particularly potent ZFPs comprise 
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a Kruppel-associated box ("KRAB") domain (Vissing et aL, FEBS Letts. 369:153-157, 1995; Beerli 
et aL, Proc. Natl Acad. Set 95:14628-14633, 1998). 

A second inducible construct may encode an inducer or a repressor able to control 
transcription of an endogenous target. For example, an inducible expression vector encoding a 
5 regulator, such as for example VP 16, FKBP or ZFP, may be used to modulate induction of the 
target wherein the inducer initiates transcription of the regulator and the regulator initiates 
transcription of the target sequence. In this configuration there may be an additional reporter within 
the inducible cassette or within the regulatory construct allowing the induction to be monitored 
between constructs. 

10 Unlike traditional expression systems, the present invention provides an internal control 

because of the ability to initiate or terminate the expression of the target sequence. Therefore, 
modulation may be determined by comparing values collected prior to and after induction of the 
target sequence. In contrast, traditional methods for utilizing expression vectors generally involve 
transfection of an expression vector in one population of cells and transfection of a control in 

1 5 another population. However because there is variance in expression between populations and in 
stability of expression over time, modulation is difficult to measure. 

The use of homologous recombination to produce the inducible target may be useful for the 
present invention. In this method, the endogenous promoter of an endogenous target gene is 
replaced with the inducible promoter of the present invention. The DNA constructs derived by 

20 homologous recombination are useful for operatively linking exogenous regulatory and structural 
elements to endogenous coding sequences in a way that precisely creates a novel transcriptional 
unit, provides flexibility in the relative positioning of exogenous regulatory elements and 
endogenous genes and, ultimately, enables a highly controlled system for identification of 
modulatory compounds. 

25 Upon homologous recombination, the inducible regulatory sequence of the construct is 

integrated into a pre-selected region of the target gene in a chromosome of a cell. This region 
should be within 5kb of a coding exon and more preferably within 1 kb of a coding exon for the 
gene of interest. The resulting new transcription unit containing the construct-derived inducible 
regulatory sequence alters the expression of the target gene. 

30 According to this method, the inducible cassette may comprise 5 5 and 3' insertion adapters 

enabling it to be inserted into the genome of the host organism by homologous recombination using 
standard recombination techniques (Mansour et aL, Nature 336:348, 1988; U.S. Pat. No. 6,270,989 
to Treco, U.S. Pat. No. 6,242,218 to Treco, all of which are incorporated in their entireties herein by 
reference). In this configuration, the insertion adapters are complementary to the non-coding region 

35 of the genome where the inducible cassette is to be inserted. 5 'and 3' adapter sequences permit 
homologous recombination of a desired sequence into a selected site in the host genome. These 
adapter sequences are homologous to (i.e., able to homologously recombine with) their respective 
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target regions in the host genome. The adapter sequence is homologous to a pre-selected target site 
in the genome with which homologous recombination is to occur. It contains at least 20 (e.g., at 
least 50 or 100) contiguous nucleotides from the region of the target gene. By "homologous" is 
meant that the targeting sequence is identical or sufficiently similar to its genomic target site so that 
5 the targeting sequence and target site can undergo site-specific recombination. A small percentage 
of base pair mismatches is acceptable, as long as homologous recombination can occur at a useful 
frequency. To facilitate homologous recombination, the adapter sequence is preferably at least 
about 20 (e.g., 50, 100, 250, 400, or 1,000) base pairs ("bp") long. 

A circular DNA construct can employ a single adapter sequence, or two or more separate 
10 adapter sequences. A linear DNA construct may contain two or more separate targeting sequences. 
The target site to which a given targeting sequence is homologous can reside within an exon and/or 
intron of the target gene, upstream of and immediately adjacent to the target gene coding region, or 
upstream of and at a distance from the target gene coding region. 

The use of homologous recombination to insert an inducible promoter to the regulatory 
15 region of an endogenous gene may encompass the expression of a gene which is normally silent in 
the cell. The use of homologous recombination may also cause the increased expression level of 
the endogenous gene, or may change the regulation pattern of a gene. 
II. Cell Transfection 

As described above, the traditional methods utilizing expression vectors require multiple 
20 transfections. In particular, the expression vector is inserted into one aliquot of cells of a sample 
while one or more control vectors are inserted into additional aliquots of the sample. This method is 
undesirable because transfection and expression efficiencies may vary significantly from sample to 
sample. 

The methods of the present invention do not require the transfection of additional controls. 

25 Once cells have been transfected with the inducible vector construct a steady state measurement 
maybe obtained by assaying the cells in the absence of inducer. An activated state measurement 
may be made by assaying the cells in the presence of inducer and the modulation capability of a 
compound may be measured by assaying the cells in an activated state in the presence of the 
compound. Correspondingly, a steady state measurement in the presence of compound may be 

30 made following that activated state by assaying the cells once the inducer has been removed. 
However, one skilled in the art would recognize that careful selection may be necessary to achieve 
determination the desired concentration of inducer for induction during development of the assay. 
For example, a bulk transfection may be performed and individual cells selected to determine 
inducibility by measuring the target expression, either by RT-PCR/Northern blotting, western 

35 blotting, observation of a phenotypic change, or preferably all of the above. Clones with the 
desired expression levels are then selected, isolated and cultured to be assayed against possible 
modulatory compounds. 
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The recipient cell may be any in which the target is not endogenously active or has low or 
negligible activity, is able to grow from low densities, and is amenable to mass culture. 
Additionally, when secondary modification of the translated target is desirable such as 
glycosylation, the cell must be able to perform any such secondary modification. In addition, the 
5 desired recipient cell should have the appropriate signaling mechanisms for the target to initiate a 
phenotypic change that may be measured. For example, if the target is a GPCR, the desired cell 
would preferably have intact adenylyl cyclase and calcium signaling pathways. A number of 
recipient cells may be utilized with the present invention such as for example CHO, CHO-Kl, 
HEK293, COS, Vero, RBL, SH-SY5Y, and U20S cells. 

10 One factor to consider when deterniining whether a cell is appropriate for transfection is its 

endogenous expression of the target sequence. Activity may be measured using a variety of 
techniques such as RT-PCR, Northern analysis, and array hybridization. Suitable hosts would be 
those that do not have the target sequence or express it in a low level. More specifically, if a target 
cannot be detected by RT-PCR, it is highly unlikely that it will mediate a signaling event and 

1 5 therefore the cells would be desirable recipients. 

Selection of clonal cell lines may be performed by growing cells from low densities and 
isolating colonies that desirably express the target sequence. More preferably the recipient cells are 
grown from single cell colonies. Recipient cells may be chosen by their ability to grow in culture to 
high density. In large preparations a high concentration of cells may be required. In this 

20 configuration non-adherent cells may be grown in spinner flasks and adherent cells may be grown 
in roller bottles. 

Transfection may be performed by a variety of methods that allow vector insertion into a 
cell such as for example calcium phosphate and electroporation (Sambrook et aL, Molecular 
Cloning A Laboratory Manual, 1987). 
25 Transfected cells may be selected from those that do not express a selecting sequence by a 

variety of methods. Typically, when the construct comprises a selection sequence encoding 
resistance to a selective agent, positive cells are selected by the addition of the corresponding 
selective agent. Alternatively, optical assays may be used to select positive colonies when the 
inducible cassette comprises a reporter gene such as luciferase. In addition transfected cells may be 
30 selected using fluorescent activated cell sorting (FACS). Following selection cells are plated and 
grown to multicellular colonies. 

Plates containing multicellular colonies are further passed into daughter plates such that 
there are about ten daughters per mother plate. Cells are then selected by RT-PCR and/or 
immunoblot analysis and target dependent responses. 
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III. Selection of Cells bv Target-Dependent Responses 

After transfection and selection of stable cell lines containing the inducible vector, the cells 
are tested for inducible expression of the desired mRNA. For example, upon transfection of the 
vector illustrated in Figure 1 to CHO cells as described in Example 2, and subsequent selection for 
5 the presence of the plasmid, putative positive cells were tested for induction of KCNC1 mRNA 
expression after addition of the inducer molecule, tetracycline, following the method described in 
Example 3. KCNC1 mRNA was amplified by RT-PCR using primers specific for the KCNC1 gene 
as described in Example 3, then separated by agarose gel electrophoresis (Figure 2). The PGR 
products of several clones (# 7, 13, 22) were found to express the KCNC1 mRNA when induced. 
10 Furthermore, the inducible production of the target protein should be ensured. Using the 

above-described system as an example, the terracycline-inducibility of the KCNC1 protein was 
determined using an immunoassay according to the method described in Example 2. Briefly, a 
primary antibody that recognizes the KCNC1 protein was added to the assay well. After a brief 
wash, the secondary antibody, conjugated to horseradish peroxidase to allow for color development, 
15 was added to the well. Upon development of the immunoassay, the tetracycline-induced well was 
darker than the control well (Figure 3), indicating the presence of the KCNC1 protein. One of skill 
in the art will appreciate that the inducibility of any target sequence useful for the present invention 
can be detennined in a similar manner. 

Positive cells are then tested for target-dependent responses by measuring the appropriate 
20 response in both the absence and presence of the inducer in order to identify those cells expressing 
a functional target sequence. 

Figure 4 demonstrates the use of a cell containing an inducible target as described herein 
for screening for molecules that modulate its activity. In this example, fluorescent dyes are used to 
assay for changes in membrane potential, essentially as described in Example 4. CHO cells 
25 induced to produce the KCNC1 target polypeptide are subsequently able to show a response (i.e. a 
change in fluorescence intensity of the indicator dye) when the modulator KC1 is added. 

The addition of the KCNC1 inhibitor aminopyridine to the induced cells lessened the 
response to KC1 addition (Figure 5). BaCl 2 , a K+ channel inhibitor, also ameliorated the response 
to KC1 addition (Figure 6). 
30 Target-dependent responses may also be measured or observed by secondary effects that 

demonstrate the expression of the target sequence such as by measuring changes in cellular 
adhesion and may vary depending on the target sequence. 

Expression of a G-protein coupled receptor at high levels generally causes activation of a 
functional response (Wess et al 9 J. Pharmacol. Then 80:231-264, 1998; Choi et aL 9 J Neurosci 
35 Methods. 94:217-25, 2000). Consequently, when the target sequence comprises a G-protein 
coupled receptor coupled to Gi, an assay that measures a decrease in cellular cyclic AMP ("cAMP") 
levels is desired. When the GPCR is coupled to Gs and is constitutively active and inducibly 
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expressed, an assay that measures increases in cAMP levels is desired. Furthermore, when the 
GPCR is coupled to a Gq family G-protein, is constitutively active and inducibly expressed, an 
assay that measures intracellular calcium levels may be desired. Examples of techniques to 
measure cAMP levels are competitive binding assays (the Biotrak enzyme immunoassay (Wallac, 
5 Piscataway, NJ)) or a Fluorescence polarization assay (NEN Life Science Products, Boston, 
MA)(Post et al. y Methods MoL Biol. 126:363-74, 2000). 

Intercellular calcium levels may be detected by commercially available dyes such as Fura, 
Fluo or Indo (Molecular Probes, Eugene, OR). These dyes bind to calcium and cause a shift in the 
absorbance of the dye (Palmer et al. 9 Am. J. Physiol. 279, C1278, 2000; Collet et al. 9 J. Physiol. 
10 520: 417-429, 1999; Meth. Molec. Biol 114, (David Lambert, ed. Humana Press), 1999; 376). 
Detecting a dye may be performed by flow cytometric analysis such as for example at 356/478 nm 
for indo-1. 

When cAMP levels are assayed at least four daughter plates containing the construct may 
be used to test at least four conditions. The first plate is utilized as a control comprising transfected 

1 5 cells in which endogenous cAMP levels are measured. The second plate is utilized as a positive 
control and contains an agent, such as Forslcolin, able to elevate endogenous cAMP levels. 
Preferably, the cAMP level is elevated to about 80% of maximum. This is determined by running a 
concentration range and monitoring the resulting cAMP levels. Maximum is the concentration at 
which the curve reaches a plateau. The third plate comprises an inducer able to induce transcription 

20 of the target sequence, and the cAMP level is monitored over time. The fourth includes the inducer 
and the test compounds. When the maximum induction of the target construct occurs, cAMP levels 
may be measured over time and may continue until returning to steady state. Recordings are made 
documenting the elevation or depression of cAMP in response to target induction in order to 
determine the optimum amount of inducer for each induction procedure. Cells that show changes in 

25 the level of cAMP greater than about three standard deviations of the population average following 
induction are sorted into multiwell plates and grown to multicellular colonies. 

When calcium levels are assayed, two conditions are preferable. The first comprises 
transfected cells absent inducer, and the second comprises adding an inducer and measuring 
calcium levels by detecting the fluorescent properties of the calcium sensitive-dye over time using a 

30 fluorometer. Cells that show changes in the level of calcium dependent fluorescence greater than 
about three standard deviations of the population average following induction are sorted into 
multiwell plates and grown to multicellular colonies. 

Induction of an ion channel target will generally increase the number of channels in the cell 
membrane and result in a change in membrane potential. Therefore, when the target is an ion 

35 channel, the assay preferably measures a change in membrane potential. Fluorescent dyes such as 
DIBAC (Molecular Probes, Eugene, OR) may detect changes in membrane potential (Epps et aL, 
Chem. Phys. Lipids 69:137-150 1994; Waggoner, Membr. Biol. 27:317-34, 1976), 
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When the target sequence is a nuclear hormone receptor or transcription factor, the direct 
phenotypic readout may be assayed by expression of an endogenous marker gene (Davis D.L. and 
Burch J.B., Mol Endocrinol 10:937-44, 1996) or by using a promoter-reporter construct (Martinez 
E. et al, EMBO J. 6:3719-27, 1987). The promoter-reporter construct may be any reporter sequence 
5 that is operably linked to a promoter and an enhancer sequence that is responsive to the receptor or 
transcription factor, such that when the promoter is active, the reporter verifies translation of the 
construct. For example luciferase may be linked to the HSV thymidine kinase minimal promoter 
and an estrogen response element. Briefly, when the promoter is activated by binding of the 
estrogen receptor to the response element, the enzymatic activity of luciferase in cell extracts may 

10 be detected upon addition of a suitable luciferase substrate (such as Luc-Lite, Packard Bioscience, 
Meriden, CT.) by measurement of the light emitted. 

Because receptors for growth factors, angiogenesis factors, or cytokines are known to 
couple through specific intracellular pathways to activate gene expression, the promoter-reporter 
strategy may also be useful in measuring activity. Growth factor or angiogenesis factor receptor 

15 activation may be measured either by autophosphorylation (Smaill J.B. et al, J. Med. Chem. 
44:429-40, 2001), or by promoter-reporter constructs (Ghezzo F. et al, J. Biol Chem. 263:4758-63, 
1988). Cytokine receptor activation may be measured by phosphorylation of STAT proteins 
(Spiotto M.T. and Chung T.D., Prostate 42:88-98, 2000) or by STAT reporter constructs (Gaemers 
LC. et al , J. Biol Chem. 276:6191-9, 2001). 

20 When the target sequence encodes a transporter, changes in intracellular pH may be 

measured to determine activity. Ion transporters such as proton pumps or anion transporters where 
hydrogen ions are accumulated within the cell, lead to a change in pH. For example, changes in 
activity of the sodium/hydrogen exchanger would alter the intracellular proton concentration. The 
activity of the sodium/hydrogen exchanger is coupled with the activity of other cation exchangers 

25 and thus intracellular pH is an indication of the activity of all cation exchangers. Intracellular pH 
may be measured by the detection of added dyes such as SNARF (Molecular Probes, Eugene, OR) 
that change their optical properties in response to changes in pH. Dyes such as SNARF may be 
measured using flow cyomtetric anaylsis (Burchiel S.W. et al, Methods 21:221-30, 2000, van Erp 
P.E. etal, Cytometry 12:127-32, 1991). 

30 When the target sequence encodes a protein that induces apoptosis such as by stimulation 

of the Fas receptor, different markers representing different points within the chain of cellular 
events may be measured such as activation of caspases (Smolewski P. et al, Cytometry 44: 73-82, 
2001), display of cell surface markers, intracellular acidification, calcium mobilization, and changes 
in permeability. Dyes that change their optical properties in response to cellular pH, calcium, and 

35 membrane permeability such as SNARF (van Hooijdonk C.A. et al, Cell Prolif. 30:351-363, 1997), 
FURA (Palmer B.M. and Moore R.L., Am. J. Physiol 279:C1278 2000), and propidium iodide 
(Eray M. et al, J. Cytometry 43:134-142, 2001) may be used to detect activation. Preferably, the 
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dyes fluoresce at different detectable wavelengths so that multiple independent measurements may 
be made simultaneously and detected using a flow cytometer or plate reader. 

IV. Testing Compounds for the Ability to Modulate the Activity of an Induced Target 
Sequence Gene Product. 

5 Once cells that selectively express the target sequence have been identified and the desired 

inducing conditions have been determined, cells are grown and assayed to determine the effects of 
potential modulatory compounds. Testing for modulation of the expressed target sequence occurs 
prior to induction and after induction. Testing may also occur once induction has ceased and the 
cell is allowed to return to its "steady state." Differences in the measurements between the "steady 

10 state" and "activated state" in the presence and absence of these compounds allows one to 
determine whether modulation has occurred. 

A "steady state" measurement is taken prior to induction. The "steady state" measurement 
comprises cells transfected with inducible construct in the presence or absence of a potential 
modulator molecule compound. The concentration of the test cells in the assay are generally from 

15 about 1 x 10 5 cells/mL to about 2 x 10 6 cells/mL. However, depending on the cell lines selected, 
one skilled in the art would recognize that the choice of inducible constructs and assays may require 
routine optimization. 

Cells may be plated into multiwell plates and inducer added. Potential modulatory 
compounds may be added at the time expression commences. Control wells within the plate may 

20 receive either no inducer or compound, or inducer with no compound. The data may be analyzed to 
determine whether any of the compounds tested cause a signal deviation greater than about 3 
standard deviations from the control wells that receive only inducer. During testing the control 
wells are monitored to ensure that the target is expressed and functionally active. Compounds 
identified as having activity may be tested against non-induced cells in a second identical assay 

25 excluding inducer to ensure that their effects are target related, rather than having an affect on basal 
activity. 

The inducer is added at a concentration that produces a measurable change in the 
expression of the target by testing for target-dependent responses. The target sequence is verified 
by methods previously described. In addition the concentration of inducer will depend on the cell 
30 line, the assay, and the construct as previously described. 

"Activated state" measurements are compared to "steady state" measurements to determine 
whether the potential modulator molecule has modulated the expressed target sequence. For 
example, modulation of a G-protein coupled receptor may be demonstrated by a change in cAMP or 
cellular calcium levels during activation. 
35 Compounds that test positive are then assayed to determine their effects on the induction 

mechanism to identify false positives. One method to identify false positives is to test the 
compounds on a control cell line. The control cell line is preferably of the same cell type as the test 
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cell line and may comprise a reporter gene such as luciferase in place of the target sequence. If the 
reporter gene is inhibited luciferase will not be detected and it is likely that the compound is 
affecting the induction process and not the expressed target. When this occurs, the compound is no 
longer considered as a potential modulator molecule under the current test conditions. 
5 In addition positive compounds may be tested against a family of proteins to determine 

their specificity for a particular member protein in that family. For example, Clozapine is known to 
inhibit D4 and 5HT2A/C receptors. In this configuration multiple constructs may be created where 
each expresses a G-protein coupled receptor and each transfected into a different cell. 

The present invention may also be used to further define or study a biological pathway such 

10 as for example an enzymatic cascade pathway. More specifically one could place a regulatory 
kinase such as MAP kinase under inducible control. Induction of the kinase to high levels may 
activate the MAP kinase cascade. Alternatively, one may engineer many signaling molecules to be 
'dominant negative' e.g. 'kinase dead 5 mutants where key catalytic residues of the enzyme are 
mutated, or isolated DNA binding domains of transcription factors. Inducible expression of these 

15 mutants may cause loss of function of the signaling pathway and may be useful in target validation 
studies. 

V. A Kit for Identifying Modulatory Molecules 

A kit for identifying modulatory molecules may be any kit comprising a cell line that 
conditionally expresses a target sequence and an inducer able to induce expression of a target. The 
20 kit may further comprise a fluorescent dye able to detect a change in a secondary effect that 
suggests binding of the target to a modulatory molecule, a buffered saline solution, and culture 
media. 

The cell lines may be provided growing in microtitre plates or flasks at 37 C or frozen in 
vials or microtitre plates in liquid nitrogen. If frozen, the cells are thawed and resuspended in 
25 growth media. Standard growth media is provided with the cells and is typically DMEM+10% 
FCS. The membrane-potential sensitive dye is prepared as a stock solution in DMSO and is diluted 
in assay media. Preferred assay media is PSS + glucose or hybridoma media (Sigma, Saint Louis, 
MO). 

When the target is an ion channel, the cell line may be CHO or HEK293, the fluorescent 
30 dye may be DIB AC, the buffered saline solution may be PBS, and the culture media may be 
DMEM. When the target is a receptor (GPCR, cytokine or nuclear hormone) the cell line may be 
CHO or HEK293, the fluorescent dye may be DIB AC or FURA, the buffered saline solution may 
be PBS, and the culture media may be DMEM. 

The above disclosure generally describes the present invention. A more complete 
35 understanding can be obtained by reference to the following specific examples which are provided 
herein for purposes of illustration only and are not intended to limit the scope of the invention. 
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EXAMPLES 

Example 1 

Insertion of the Mouse Potassium Voltage-Gated Channel KCNC1 Gene Into the pcDNA4/TOb 
5 Inducible Expression Vector 

Plasmid number 63333 (ATCC, Rockville, MD) containing the mouse potassium voltage- 
gated channel KCNC1 cDNA, the mammalian expression vector pcDNA4/TOb (Invitrogen, 
Carlsbad, CA) were commercially obtained. Both were digested with the restriction enzymes Kpnl 
and Pstl (New England Biolabs, Beverly, MA). The 2 kb KCNC1 gene fragment and the 
10 pcDNA4/Tob vector were gel purified, ligated and transformed into competent Topi OF' E.coli 
(Invitrogen, Carlsbad, CA). Positive clones were identified by restriction analysis of plasmid DNA 
and confirmed by DNA sequencing. Plasmid DNA for transfection was prepared with an 
Endotoxin free kit (Qiagen, Valencia, CA). 

Example 2 

15 Transfection of the Inducible Expression Vector Target Construct 

The pcDNA4/Tob/KCNCl plasmid (Figure 1) was transfected into T-Rex CHO cells 
(Invitrogen, Carlsbad, CA) by the following procedure. Cells were seeded into a 6-well plate at 
2x1 0 5 cells per well. The next day cells were transfected using FuGene Reagent (Roche, 
Indianapolis, IN). The following morning transfected cells were split 1:10 into a 10 cm plate. 

20 Twenty-four hours later selection in 400 jig/mL zeocin (Invitrogen, Carlsbad, CA) was initiated, 
and continued for two weeks. Individual colonies of zeocin resistant cells were isolated using 
cloning paper (Scienceware, Pequannock, NJ) and passaged into a 24 well plate. 

When cells became confluent, the clones were split in triplicate among 24-well plates. To 
identify clones that were able to express KCNC1, One set of clones was induced to express KCNC1 

25 with 10 ug/mL tetracycline for 24 hours before cells were processed for immunohistochemistry. 
An identical set of non-induced clones was also processed for immunohistochemistry. Clones 
producing the KCNC1 protein were identified using an affinity-purified rabbit antibody to Kv3.1b 
(Sigma, St. Louis, MO), the rat homologue of the mouse KCNC1 (NEB, Ontario, Canada), and a 
secondary goat-anti rabbit antibody conjugated to horseradish peroxidase (NEB, Ontario, Canada). 

30 The assay was developed using TrueBlue Peroxidase Substrate (KPL Inc., Gaithersburg, MD). 
Clones that expressed KCNC1 in 100% of the cell population when induced and in 0% of the cell 
population when not induced were saved and expanded in a third 24-well plate. All clones were 
maintained in zeocin. 

Example 3 

35 Confirming the Induction of the Mou se Potassium Voltage-Gated Channel KCNC1 Gene 

Induction of the KCNC1 gene was confirmed by RT-PCR analysis of mRNA and by 
immunohistochemistry. 
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PGR was used to verify production of KCNC1 mRNA (Figure 2). Two samples each 
containing 2x1 0 4 cells were collected from clones 7, 13, and 22. The first sample was a control 
whereby there was no induction and the second sample was induced with 10 jug/mL of tetracycline. 
The mRNA was reverse-transcribed into cDNA using SuperScriptll (Invitrogen, Carlsbad, CA). 
5 PCR was performed in a GeneAmp 9600 thermocycler (Applied Biosystems, Foster City, CA) 
using a forward primer (5'-CCACCAGACGTACCGCTCATC-3\ SEQ ID NO. 2) and reverse 
primer (5'CGGTGCTGGCGATAGGTCATC-3\ SEQ ID NO. 3) specific for the expressed 
KCNC1 sequence. PCR products were separated on a 1.5% agarose gel and stained with SYBR 
Gold (Molecular Probes, Eugene, OR). KCNC1 induction was detected in induced cells but was 
1 0 absent in non-induced cells. 

The stable, zeocin-resistant cell lines containing the KCNC1 gene were once again tested 
for their ability to produce the KCNC1 protein upon induction (Figure 3), following essentially the 
same method as described in Example 2, above. 

Example 4 

15 Method of Screening and Identifying a Modulator Molecule for an Ion Channel 

A membrane potential assay demonstrated depolarization of the an induced population of 
cells in comparison to a non-induced cell population upon the addition of potassium chloride in 50 
mM steps (Figure 4). A KCNC1 positive TREX/CHO clone was plated at 3x1 0 6 cells in replicate 
10 cm tissue culture dishes. After 24 hours one dish was treated with 10 jug/mL deoxycycline to 

20 induce KCNC1 expression. After a 24 hour induction period, both induced and uninduced cells 
were harvested with trypsin, counted, and adjusted to equal cell densities in hybridoma media 
(Sigma, St. Louis, MO). A solution of 3.3 x 10 5 cells and 0.4 \xM of each Disbac5Me4 and 
Disbac3Me4 in hybridoma media was stirred in a cuvette in a JY- Fluormax-2 fluorometer (JY, 
Edison NJ). Fluorescence intensity from 540 nm excitation and 690 nm emission was measured 

25 over time. The extracellular potassium chloride level was adjusted to 50 mM, lOOmM, and 150 
mM with 3 N KC1 at the indicated times. Each cell population was tested in triplicate and the mean 
and standard error (SE) were determined. 

To demonstrate inhibition of KCNC1, the inhibitors 4-aminopyridine (900 ]iM) and BaCl 2 
(30 mM) were pre-incubated with cells at least 30 minutes prior to addition of membrane potential 

30 dyes and fluorescence measurement. 4-aminopyridine is a known specific inhibitor of Kv3.1b 
(Grissmer et al. 9 Molec. Pharmacol. 45:1227-1234, 1994; Kirsch and Drewe, Jour. Gen. Physiol 
102:797-816, 1993; Grissmer et al Jour. Biol. Chem. 267:20971-20979, 1992), the human 
homologue of KCNC1. BaCl 2 , another known inhibitor of K + channels (Lopes et al, J Biol. Chem. 
276:24449-52, 2001; Clarson et a/., Placenta 22:328-36, 2001), also results in a less polarized 

35 resting potential and a decreased response to depolarization with KC1, as shown in Figure 6. Pre- 
incubation with 30 mM KC1 had no effect, ruling out the possibility that effects of BaCl 2 resulted 
from simply changing the ionic strength of the extracellular medium (data not shown). Each cell 
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population was tested in triplicate. The mean and SE are shown in the Figure 5 (aminopyridine) 
and Figure 6 (BaCl 2 ). 

Example 5 

Transfection and testing of an inducible expression vector 
5 construct containing a HERG-encoding gene 

The pcDNA4/TOb/HERG plasmid (Figure 7) was transfected into T-REx CHO cells 
(Invitrogen, Carlsbad, CA). Cells were seeded into a 6-well plate at 2x105 cells per well. The next 
day cells were transfected using FuGene Reagent (Roche, Indianapolis, IN). The following 
morning transfected cells were split 1:10 into a 10cm plate. Twenty four hours later selection in 
10 400mg/ml zeocin (Invitrogen, Carlsbad, CA) was begun, and continued for two weeks. 

Individual colonies of zeocin resistant cells were isolated using cloning paper 
(Scienceware, Pequannock, NJ) and passaged into a 24-well plate. When cells became confluent 
the clones were split in triplicate among 24-well plates. One set of clones was induced to express 
HERG with lOmg/ml tetracycline for 24 hours before cells were processed for 
15 immunohistochemistry. An identical set of non-induced clones was also processed for 
immunohistochemistry. HERG expressing clones were identified using an affinity-purified rabbit 
antibody to HERG (Alomone Labs, Jerusalem, Israel). A secondary goat-anti-rabbit antibody 
conjugated to horseradish peroxidase (NEB, Ontario, Canada) was then detected using TrueBlue 
Peroxidase Substrate (KPL Inc., Gaithersburg, MD). Clones that expressed HERG in 100% of the 
20 cell population when induced and in 0% of the cell population when not induced were saved and 
expanded from the third 24-well plate. All clones were maintained in zeocin selection. 

The HERG positive TREX/CHO clone 5J was plated at 3X10 6 cells in replicate 10 cm 
tissue culture dishes. After 24 hours one dish was treated with lOmg/ml doxycycline to induce 
HERG expression. After 24 hours induction, both induced and uninduced cells were harvested with 
25 trypsin, counted and adjusted to the same cell density in hybridoma media (Sigma, St. Louis, MO). 
A solution of 1X10 5 cells/ml and 0.4 pM each Disbac5Me4 and Disbac3Me4 in hybridoma media 
was stirred in a cuvette in a JY-Spex fluorometer. Fluorescence intensity from 540 excitation and 
690 emission was followed over time. The extracellular potassium chloride was adjusted to 
lOOmM with 3N KC1 at the indicated time. 25nM pimozide was then added at the indicated time. 
30 Each cell population was tested in triplicate and the mean and SE are shown in Figure 8. 

Example 6 

Construction of an Homologous Recombination Vector Construct 
The creation of the inducible target gene can be accomplished by a number of strategies, 
including the use of homologous recombination to replace a specific endogenous regulatory region 
35 of a gene with an inducible regulatory region. In a typical homologous recombination strategy, an 
adaptor fragment is introduced into the genome of recipient cells for insertion of a regulatory region 
upstream of the coding region of the target gene. Specifically, the targeting construct from which 
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this fragment is derived is designed to include a first targeting sequence homologous to sequences 
upstream of the target gene, a selectable marker gene, an inducible regulatory region, and a second 
targeting sequence corresponding to sequences downstream of the first targeting sequence but 
upstream of exon 1 of the target gene. This strategy allows the endogenous promoter of a target 
5 gene to be replaced with an inducible promoter. The resulting homologously recombinant cells can 
be induced to produce an mRNA transcript of the target gene. 

For example, a homologous recombination vector containing the inducible promoter and 
the targeting sequences of a given target gene may be constructed by the following method. A 
restriction enzyme digestion of a subcloning vector such as pBS (Stratagene, Inc., La Jolla, Calif.) 
10 containing the genomic DNA sequences within 1-5 kb of coding regions of the gene of interest is 
designed (based on the restriction map of the target gene upstream region and data published from 
human genome sequencing) in order to isolate the desired DNA fragments corresponding to 1) an 
upstream homologous recombination target sequence 1 of the given gene, and 2) an upstream 
homologous recombination target sequence 2 of the given gene. The upstream fragments are then 
15 sequentially ligated to the plasmid containing the inducible promoter construct, so that the inducible 
promoter construct is between recombination target sequence 1 and 2. Optionally, one or more 
selectable marker genes may be added to the construct. The plasmid is then transformed into 
competent E. coli cells or other cells, including human cell lines, and colonies containing the above 
inserts are analyzed by restriction enzyme analysis to confirm the orientation of the insert. 
20 Example 7 

Method of Screening and Identifying a Modulator Molecule for an Endogenous Ion Channel 
Protein Using a Homologous Recombination Vector Construct 
An inducible promoter and selectable marker are inserted by homologous recombination 
into a human tumor cell line that contains an endogenous copy of KCNC1, and transformed cells 
25 are selected using conventional techniques. 

A membrane potential assay is then conducted using various candidate modulator 
molecules, by repeating the steps of Example 4 for each candidate molecule. 

Example 8 

Replacement of an endogenous promoter so as to obtain 
30 controllable expression of an endogenous gene (CNTF receptor) . 

The activation of the target gene can be accomplished by a number of strategies. In a 
typical strategy, a targeting fragment is introduced into the genome of recipient cells for insertion of 
a regulatory region, optionally including a non-coding exon and a functional, unpaired splice-donor 
site upstream of the coding region of the target gene. Specifically, the targeting construct from 
35 which this fragment is derived is designed to include a first targeting sequence homologous to 
sequences upstream of the target gene, a selectable marker gene, a regulatory region and a second 
. targeting sequence corresponding to sequences downstream of the first targeting sequence By this 
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strategy, homologously recombinant cells produce an mRNA precursor in response to modulation 
of the regulatory region which, when translated, will produce the target gene product. 
Advantageously, the post-transcriptional processing of the mRNA precursor and of its protein 
product retains the characteristics of the native cell, unlike heterologously expressed cDNAs. 
5 For example, the homologous recombination vector containing the inducible promoter and 

the target sequences of the noncoding region of the gene for the ciliary neurotrophic factor receptor 
(CNTFR), is constructed as follows: 

Construction of CNTFR-DHR_SK_PacjOMVTO vector. pPUR (Clontech, Palo Alto CA.) 
was digested with Pvull and ligated with a Notl linker. The resulting plasmid was then digested 

10 with Notl and BamHI to drop the pac gene expression cassette. The Notl-BamHI pac cassette was 
ligated into pBluescript SK (Stratagene, San Diego, CA) to generate the plasmid SK_Pac. To 
construct the CNTFR-DHR_SK_Pac_CMVTO vector, CMVTO promoter was amplified from 
pcDNA4/TOjmycJiisB (Invitrogen, Carlsbad CA) with primers CMVTOUB 5'- 
GATCGGATTCGATATACGCGTTGACATTGATTAT (SEQ ID NO. 4) and CMVTOLE 5'- 

15 GATCGAATTCGCTTAAGTTTAAACGCTAGAGTCC (SEQ ID NO. 5) and cycling conditions: 
30 cycles of 95 °C 30 sec, 55 °C 30 sec, 72 °C 1 min. PCR product was digested with BamUl and 
EcoRl and cloned into SKJPac to yield SK_Pac_CM VTO . The 3' homologous flanking arm was 
generated by digesting SK-6C with Sapl, filling in this site and digesting with Xliol to generate a 
4.3 lcB fragment containing some promoter sequences, the transcriptional start site and part of the 

20 first exon, excluding coding sequences. This 4.3 kB fragment was cloned into SK_Pac_CMVTO 
digested with EcoRW and Xliol to yield SKJPac_CMVTO-CNTFR_3 '. The 5' homologous 
flanking arm was generated by digesting a 2.5 kB Notl fragment from SK-6C and ligating into a 
CIP treated Notl digest of SK_Pac_CMVTO-CNTFR_3'. Clones were screened for the correct 
orientation by restriction digest analysis. Cloned PCR product and ligation junctions were 

25 confirmed by sequencing. The correct clone was called CNTFR-DHR_SK_Pac_CMVTO (Fig. 9). 
This plasmid contains the pac gene, under the control of SV40 early promoter and polyadenylation 
signal, for puromycin resistance, and two tetracycline operator 2 (Tet0 2 ) sites within the human 
cytomegalovirus immediate-early (CMV) promoter, for controlling gene expression using 
doxycyline. 

30 Transfection and Selection of Homologous Recombinant Clones. CNTFR-DHR SKJPac 

CMVTO vector was linearized with Pvul. Linearized DNA was purified and sterilized by 
phenol/chloroform extraction and precipitated using ethanol. Recipient cells were isolated by 
transfecting HBL100 cells (ATCC, Manassas, VA) with pcDNA6/TR (Invitrogen, Carlsbad, CA) 
using FuGENE 6 (Roche Diagnostics, Indianapolis, IN) and maintaining in lOjiig/ml Blasticidin 

35 (Invitrogen, Carlsbad, CA) to select for stable clones. A 70-80% confluent culture of recipient 
cells was trypsinized, washed with PBS and resuspended at 1X10 7 cells/ml in hypoosmolar 
electroporation buffer (Brinkmann, Westbury, NY.). 400 jllI aliquots were taken and mixed with 10 
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jag of linearized CNTFR-DHR_SK_Pac_CMVTO. Samples were incubated on ice for 10-15 
minutes, transferred to chilled 4 mm gap electroporation cuvette and electroporated at 
150V/7ms/LV using an ECM 830 electroporator (BTX, San Diego, CA). After electroporation, 
cells were immediately incubated on ice for 10-15 minutes and plated in 100 mm dish containing 
5 McCoys medium supplemented with 10% Fetal Bovine Serum. Cells were grown at 37°C for 2 
days. On the second day, media was changed to media containing 10 )Ug/ml Blasticidin (Invitrogen, 
Carlsbad, CA) and 1 jug/ml Puromycin (Invitrogen, Carlsbad, CA). Puromycin selection was 
maintained for 12-15 days. When cells reached subconfluency, cells were induced with 5 jug/ml 
doxycycline (Sigma, St. Louis, MO) for 2 days. 

10 Screening and Analysis of Recombinant Clones using Fluorescent Activated Cell Sorting 

(FACS). Cells were washed with PBS and harvested with cell stripper (Cellgro, Herndon VA). 
Cells were pelletted, washed with PBS, resuspended at 2-6X1 0 6 cells/ml with 200 ]ag/ml Rabbit IgG 
(R&D Systems, Minneapolis, MN) in PBS blocking solution and incubated for 30 minutes at 4°. 
The primary antibody, a polyclonal goat anti-human CNTFRoc (R&D Systems, Minneapolis, MN), 

15 was added at 2 |ng/ml and incubated for 30 minutes at 4°. Cells were washed three times with 
FACS buffer (PBS without Ca 2+ and Mg 2+ supplemented with 1 mM EDTA, 25 mM HEPES pH 
7.0, 3% dialyzed serum). 2 )ng/ml of secondary antibody, rabbit anti-goat conjugated to Alexa 
Fluor 488 (Molecular Probes, Eugene, OR), was added to the samples and incubated for 30 minutes 
at 4°. Cells were washed three times with FACS buffer. Flow cytometry analysis was performed 

20 on a FACScan (Becton Dickinson, Franklin Lakes, NJ) and FACS was performed on a FACS 
Vantage (Becton Dickinson, Franklin Lakes, NJ). For analysis and sorting, a region was drawn 
around the live cells of forward scatter vs. side scatterplot and all other plots were gated on this 
region. The negative population, density plots of uninduced samples and induced samples without 
primary antibody, were set on the first log of FL1 (Fig. 10). For sorting, a sort gate was placed on 

25 the top 5% of the positive population on the induced samples incubated with primary antibody. The 
sorted positive population was expanded and re-sorted using the same protocol for individual 
clones. 

Example 9 

Method of Screening and Identifying a Modulator Molecule for an Endogenous CNTF Receptor 
30 Protein Using a Homologous Recombination Vector Construct 

A constitutive or inducible promoter and selectable marker are inserted by homologous 
recombination into a human cell line that contains an endogenous copy of CNTFR, and cells are 
selected for expression of CNTFR according to the above example. 

An assay is then conducted using various candidate modulator molecules, by measuring the 
35 phosphorylation state of the STAT3 protein. Cloned recombinant cells were grown to 
subconfluency. Cells were then serum starved overnight prior to ligand treatment. After serum 
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starvation cells were treated with 100 ng/ml CNTF ligand for 15 minutes. Cells were lysed and 
levels of STAT3 and phosphorylated STATS were measured by Western blot (Fig. 11). Anti- 
STAT3 and anti-phosphorylated STAT3 were purchased from Cell Signaling (Beverly, MA). By 
comparison of the phosphorylation levels of the STATS protein in cells treated with candidate 
5 modulator molecules with levels in cells treated with ciliary neurotrophic factor or solvent controls, 
one can identify substances that activate the CNTFR. By conducting the same assay in the presence 
of ciliary neurotrophic factor plus candidate modulator agents, one can detect substances that inhibit 
the CNTFR. 
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WHAT TS CL AIMED IS: 

1 . A method for identifying compounds that modulate a target protein, comprising: 

providing cells transfected in such a way as to provide a polynucleotide sequence 
5 encoding said target under control of a heterologous inducible promoter; 

inducing the promoter under conditions that provide a detectable change in a 
measurable parameter associated with the cells; 

contacting at least a portion of the cells with a test compound to ascertain whether 
the test compound affects a change in the measurable parameter; and 
I o repeating the contacting step with at least one other test compound. 

2. The method of Claim 1, wherein the measurable parameter is a parameter other than 
growth or survival. 

3. The method of Claim 1, wherein the contacting step comprises contacting cells with 
said test compound while the promoter is induced. 

15 4. The method of Claim 1, further comprising comparing the value of the measurable 

parameter in uninduced cells with the value of the parameter in induced cells. 

5. The method of Claim 4, wherein the measurable parameter has been selected from 
among a plurality of candidate parameters based on said comparison. 

6. The method of Claim 1, wherein the promoter is induced to a degree that provides a 
20 detectable change in the parameter but not to a degree that kills the cell. 

7. The method of Claim 1, wherein the promoter is induced by contacting the cell with an 
inducer molecule. 

8. The method of Claim 1, wherein the promoter is induced by removal or inhibition of a 
repressor. 

25 9. The method of Claim 1, wherein the target protein affects ion channel activity of the 

cell. 

10. The method of Claim 9, wherein the target protein is an ion channel protein. 

11. The method of Claim 9, further comprising: 

identifying at least one test compound that modulates the measurable parameter in 

30 the cell; 

providing a second cell line that differs from the first cell line in that the inducible 
promoter controls expression of a reporter instead of polynucleotide encoding target; 
contacting the second cell line with the identified test compound; and 
ascertaining whether the identified test compound affects the expression of the 
35 reporter. 

12. The method of Claim 1, wherein said polynucleotide encoding target and said promoter 
have been transfected into a mammalian cell. 
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13. The method of Claim 1, wherein said inducible promoter replaces an endogenous 
promoter and controls the expression of an endogenous polynucleotide encoding target. 

14. A method for identifying an ion channel modulator molecule comprising the steps of: 

a. obtaining a cell that conditionally expresses an ion channel target; 
5 b. incubating a potential ion channel modulator molecule with said cell; and 

c. determining whether ion flow through said ion channel targets has 
modulated, thereby identifying molecules that modulate said ion channel target. 

15. A method according to claim 14 wherein said cell that conditionally expresses said ion 
channel target has been induced to express said ion channel target: 

10 16. A method according to claim 14 wherein said cell is selected from the group consisting 

of CHO, CHO-K1, HEK293, COS, Vero, SH-SY5Y, KBL and U20S. 

17. A method according to claim 14 wherein the step of obtaining a cell that conditionally 
expresses an ion channel target comprises genetically adapting said cell to produce an ion channel 
target. 

15 is. A method according to claim 17 wherein said cell is genetically adapted by transducing 

or transfecting said cell with an inducible vector comprising an ion channel target. 

19. A method according to Claim 18 wherein said inducible vector comprises an inducible 
cassette wherein said inducible cassette comprises an inducible promoter, an ion channel gene, and 
a gene conferring resistance to a selection agent for selecting transfected cells wherein said 

20 inducible promoter is operably linked to said ion channel gene. 

20. A method according to claim 19 wherein said inducible promoter is selected from the 
group consisting of the heat shock inducible promoter, metallothionin promoter, ecdysone-inducible 
promoter, FKBP dimerization inducible promoter, Gal4-estrogen receptor fusion protein regulated 
promoter, lac repressor, steroid inducible promoter, streptogramin responsive promoters and 

25 tetracycline regulated promoters. 

21. A method according to claim 18 wherein said inducible vector may be activated to 
express said ion channel target and inactivated to prevent expression of said ion channel target. 

22. A method according to claim 14 wherein said ion channel target is an ion channel 
selected from the group consisting of a sodium ion channel, an epithelial sodium channel, a chloride 

30 ion channel, a voltage-gated chloride ion channel, a potassium ion channel, a voltage-gated 
potassium ion channel, a calcium-activated potassium channel, an inwardly rectifying potassium 
channel, a calcium ion channel, a voltage-gated calcium ion channel, a ligand-gated calcium ion 
channel, a cylic-nucleotide gated ion channel, a hyperpolarization-activated cyclic-nucleotide gated 
channel, a water channel, a gap junction channel, a viral ion channel, an ATP-gated ion channel and 

35 a calcium permeable beta-amyloid peptide channel. 

23. A method for identifying an ion channel modulator molecule, comprising the steps of: 

a. obtaining a cell that conditionally expresses an ion channel target; 
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b. adding an inducer molecule that induces expression of said ion channel 

target in said cell; 

c. measuring membrane potential of said cell; 

d. incubating a potential ion channel modulator molecule with said cell; 
5 e. measuring changes in membrane potential; and 

f. determining whether ion flow through said ion channel targets has been 

modulated, thereby identifying a molecule that modulates said ion channel. 

24. A method for screening chemical compounds to identify an ion channel modulator 
compound, comprising the steps of: 

IQ a . obtaining a cell that conditionally expresses an ion channel target; 

b. adding an inducer molecule that induces expression of said ion channel 

target in said cell; 

c. measuring membrane potential of said cell; 

d. incubating said chemical compounds with said cell; and measuring changes 

15 in membrane potential; 

e. determining whether ion flow through said ion channel targets has been 
modulated, thereby identifying compounds that modulate said ion channel target. 

25. A method for identifying a membrane receptor modulator molecule comprising: 

a. obtaining a cell that conditionally expresses a target membrane receptor; 

20 b. inducing expression of said target membrane receptor; 

c. measuring a physiological condition of said cell to obtain a first set of data; 

d. incubating a potential membrane receptor modulator molecule with said 

cell; 

e. measuring said physiological condition of said cell to obtain a second set of 

25 data; and 

f. comparing said first set of data with said second set of data to determine 
whether said physiological condition of said cell has been modulated, thereby identifying a 
molecule that modulates said target membrane receptor. 

26. A method according to claim 25 wherein the step of obtaining a cell that conditionally 
30 expresses said membrane receptor comprises: 

a. obtaining a cell that contains an endogenous target membrane receptor 
sequence and an endogenous noncoding sequence; and 

b. inserting an inducible cassette comprising a 5' insertion adapter, a 
regulatory sequence and a V insertion adapter within said endogenous noncoding sequence 

35 such that said regulatory sequence is operably linked such that it is able to modulate 

transcription of said target membrane receptor by the presence or absence of a regulator. 
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27. A method according to claim 26 wherein said regulatory sequence is a non-mammalian 
enhancer sequence or a repressor sequence. 

28. A method according to claim 27 wherein said non-mammalian enhancer sequence is a 
herpes virus enhancer or an artificial enhancer. 

5 29. A method according to claim 28 wherein said non-mammalian enhancer sequence is an 

inducible promoter. 

30. A method according to claim 29 wherein said inducible promoter is a herpes virus 
promoter. 

3 1 . A method according to claim 29 wherein said inducible cassette further comprises a 
10 target sequence such that said target sequence is transcribed upon induction of said inducible 

cassette. 

32. A method according to claim 31 wherein said target sequence is selected from the 
group consisting of a G-protein coupled receptor target sequence, a nuclear hormone receptor target 
sequence, a cytokine receptor target sequence, a protein kinase-coupled receptor target sequence a 

15 nicotinic acetylcholine receptor target sequence, a ionotropic glutamate receptor target sequence, a 
glycine receptor target sequence, a gamma-aminobutyric acid receptor target sequence, and a 
vanilloid receptor target sequence. 

33. A method according to claim 32 wherein said target sequence is 5HT4. 

34. A method according to claim 27 wherein said repressor sequence is able to bind a zinc 
20 finger protein. 

35. A method according to claim 34 wherein said zinc finger protein comprises a KRAB 

domain. 

36. A method according to claim 26 wherein said regulator is VP 16 or a functional domain 
ofVP16. 

25 37. A method according to Claim 25 further comprising transfecting said cell with a 

regulatory expression vector construct comprising a second inducible promoter and a regulator gene 
encoding said regulator operably linked such that induction of said second inducible promoter by an 
exogenous stimulus initiates transcription of said regulator gene. 

38. A method according to claim 37 wherein said second inducible promoter is a 
30 tetracycline inducible promoter or an ecdysone-inducible promoter. 

39. A method according to claim 37 wherein said exogenous stimulus is tetracycline, 
ponasterone, dexamethasone, a heavy metal ion or heat. 

40. A method according to claim 25 wherein said step of inducing expression of said target 
membrane receptor is initiated by the presence or absence or a regulator or by the presence or 

35 absence of an inducer. 

41. A method for screening a chemical compound library to identify a G-protein coupled 
receptor modulator molecule, comprising: 
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a. obtaining a cell that conditionally expresses a G-protein coupled receptor; 

b. inducing expression of said G-protein coupled receptor; 

c. measuring a physiological parameter associated with said G-protein 
coupled receptor to obtain a first set of data; 

5 d. incubating a potential modulator of said G-protein coupled receptor with 

said cell; 

e. measuring said physiological parameter to obtain a second set of data; and 

f. comparing said first set of data with said second set of data to determine 
whether said physiological parameter has been modulated, thereby identifying a chemical 

10 compound that modulates a G-protein coupled receptor. 

42. A method according to Claim 41 wherein said physiological parameter is selected from 
the group consisting of a cAMP level, a calcium level, and a membrane potential of said cell. 

43. An inducible vector containing an ion channel target having a nucleotide sequence 
shown in SEQ. ID NO.: 1. 

15 44. An inducible expression vector comprising a tetracycline inducible promoter, a 

pcDNA4/TO vector construct and a human HERG potassium channel gene. 

45. An inducible regulatory expression vector construct comprising a subcloning vector, a 
second inducible promoter and a regulator gene. 

46. A cell transduced or transfected with the inducible vector of claim 44. 

20 47. A cell transduced or transfected with the inducible vector according to claim 46 

wherein said cell is a CHO cell and wherein said transduced or transfected cell expresses Tet 
repressor and HERG potassium ion channel gene. 

48. An ion channel modulator molecule identified by the method according to claim 14. 

49. A membrane receptor modulator molecule identified by the method according to claim 

25 25. 

50. A G-protein coupled receptor modulator molecule identified by the method according 
to claim 41. 

5 1 . A kit comprising cells that conditionally express an ion channel target, a compound that 
induces expression of the ion channel target, and an indicator compound or system for indicating 

30 ion channel activity of said cells. 

52. A kit comprising cells that conditionally express an ion channel target and a fluorescent 

dye. 
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SEQUENCE LISTING 

<110> AXIOM BIOTECHNOLOGIES, INC. 
BROWN, Steven, J. 
DUNNINGTON, D ami en, J. 
CLARK, Imran 

<12 0> IDENTIFICATION OF MODULATORY MOLECULES 
USING INDUCIBLE PROMOTERS 



<130> AXIOM. 016VPC 

<140> US 09/965,201 
<141> 2001-09-25 

<160> 5 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 6937 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mis cofeature 
<222> (0) . . . (0) 

<223> synthetic oligonucleotide 



<400> 1 

gacggatcgg 

ccgcatagtt 

cgagcaaaat 

ttagggttag 

gattattgac 

tggagttccg 

cccgcccatt 

attgacgtca 

atcatatgcc 

atgcccagta 

tcgctattac 

actcacgggg 

aaaatcaacg 

gtaggcgtgt 

tccctatcag 

gacgccatcc 

ctctagcgtt 

gcgcatcgtg 

gctgcccggc 

tgacccgcgt 

gaactattac 

ggaggagctg 

ctatcgccag 

caacagcgcc 

gctggagatg 

ctggcgccgc 

cgcgcggtat 

tctggagact 

aaacggcacc 



gagatctccc 
aagccagtat 
ttaagctaca 
gcgttttgcg 
tagttattaa 
cgttacataa 
gacgtcaata 
atgggtggag 
aagtacgccc 
catgacctta 
catggtgatg 
atttccaagt 
ggactttcca 
acggtgggag 
tgatagagat 
acgctgtttt 
taaacttaag 
atcaacgtgg 
acgcggcttg 
gccgacgagt 
cgcaccggca 
gccttctggg 
caccgagacg 
gacgacgcgg 
accaagagat 
tggcaaccgc 
gtggcctttg 
cacgagcgct 
caagtgcggt 



gatcccctat 
ctgctccctg 
acaaggcaag 
ctgcttcgcg 
tagtaatcaa 
cttacggtaa 
atgacgtatg 
tatttacggt 
cctattgacg 
tgggactttc 
cggttttggc 
ctccacccca 
aaatgtcgta 
gtctatataa 
cgtcgacgag 
gacctccata 
cttggtaccg 
gcggcacgcg 
cctggctggc 
tcttcttcga 
agcttcactg 
gcatcgacga 
ctgaggaggc 
acgccgacgg 
tggcactcag 
gcatctgggc 
cctccctctt 
tcaaccccat 
actaccggga 



ggtcgactct 
cttgtgtgtt 
gcttgaccga 
atgtacgggc 
ttacggggtc 
atggcccgcc 
ttcccatagt 
aaactgccca 
tcaatgacgg 
ctacttggca 
agtacatcaa 
ttgacgtcaa 
acaactccgc 
gcagagctct 
ctcgtttagt 
gaagacaccg 
cgccgcgatg 
ccaccagacg 
agagccggac 
ccgccacccg 
cccggccgac 
gacggacgtg 
gctggacagc 
ccccggcgac 
tgactcccca 
gctgttcgag 
cttcatcctg 
cgtgaacaag 
agcagagacg 



cagtacaatc 
ggaggtcgct 
caattgcatg 
cagatatacg 
attagttcat 
tggctgaccg 
aacgccaata 
cttggcagta 
taaatggccc 
gtacatctac 
tgggcgtgga 
tgggagtttg 
cccattgacg 
ccctatcagt 
gaaccgtcag 
ggaccgatcc 
ggccaagggg 
taccgctcga 
gcccacagcc 
ggcgtcttcg 
gtgtgcgggc 
gagccctgct 
tttggcggtg 
tcgggcgacg 
gatggccggc 
gacccctact 
gtctccatca 
accgaaatcg 
gaggccttcc 



tgctctgatg 
gagtagtgcg 
aagaatctgc 
cgttgacatt 
agcccatata 
cccaacgacc 
gggactttcc 
catcaagtgt 
gcctggcatt 
gtattagtca 
tagcggtttg 
ttttggaacc 
caaatgggcg 
gatagagatc 
atcgcctgga 
agcctccgga 
acgagagcga 
cgctgcgcac 
acttcgacta 
ctcacatcct 
cgctctacga 
gctggatgac 
cgcccttgga 
gcgaggacga 
ctggcggctt 
catcccgcta 
caaccttctg 
agaacgttcg 
tcacctacat 
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cgagggcgtc tgcgtggtct ggttcacctt 
caacaaggtg gaattcatca agaactccct 
cttctacctg gaggtgggcc taagcggcct 
cttcctgcgc gtcgtccgct tcgtgcgcat 
cgtgggcctg agggtcctgg gccacacgct 
tatcatcttc ctggccctgg gagtgctcat 
gataggggca cagcccaatg accccagcgc 
catcggcttc tggtgggctg tggtcaccat 
ccagacgtgg tctggaatgc tggtgggagc 
tgccatgccg gtgcctgtca tcgtgaacaa 
taagcagaaa ctaccaaaga aaaaaaagaa 
tcccaattat tgtaaatctg tcgtaaactc 
cccgctggcc caggaagaaa ttttagaaat 
ggtggcgaag gccgcgctgg cgaacgaaga 
cgatgagggc ctgcccttta cccgctcggg 
cttatcaacc ggggagtacg cgtgcccacc 
agaaagccct gtcattgcta agtatatgcc 
cggcttggcc gaggacactg gtggctatta 
acagtggcgg ccgctcgagt ctagagggcc 
aggatctgaa tatgcatacc ggtcatcatc 
cagcctcgac tgtgccttct agttgccagc 
ccttgaccct ggaaggtgcc actcccactg 
cgcattgtct gagtaggtgt cattctattc 
gggaggattg ggaagacaat agcaggcatg 
aggcggaaag aaccagctgg ggctctaggg 
taagcgcggc gggtgtggtg gttacgcgca 
cgcccgctcc tttcgctttc ttcccttcct 
aagctctaaa tcggggcatc cctttagggt 
ccaaaaaact tgattagggt gatggttcac 
ttcgcccttt gacgttggag tccacgttct 
caacactcaa ccctatctcg gtctattctt 
cctattggtt aaaaaatgag ctgatttaac 
tgtgtgtcag ttagggtgtg gaaagtcccc 
gcatgcatct caattagtca gcaaccaggt 
gaagtatgca aagcatgcat ctcaattagt 
ccatcccgcc cctaactccg cccagttccg 
tttttattta tgcagaggcc gaggccgcct 
gaggcttttt tggaggccta ggcttttgca 
tcggatctga tcagcacgtg ttgacaatta 
atacgacaag gtgaggaact aaaccatggc 
cgcgcgcgac gtcgccggag cggtcgagtt 
cttcgtggag gacgacttcg ccggtgtggt 
ggtccaggac caggtggtgc cggacaacac 
cgagctgtac gccgagtggt cggaggtcgt 
ggccatgacc gagatcggcg agcagccgtg 
cggcaactgc gtgcacttcg tggccgagga 
ttccaccgcc gccttctatg aaaggttggg 
gatgatcctc cagcgcgggg atctcatgct 
tgcagcttat aatggttaca aataaagcaa 
tttttcactg cattctagtt gtggtttgtc 
tataccgtcg acctctagct agagcttggc 
aaattgttat ccgctcacaa ttccacacaa 
ctggggtgcc taatgagtga gctaactcac 
ccagtcggga aacctgtcgt gccagctgca 
cggtttgcgt attgggcgct cttccgcttc 
tcggctgcgg cgagcggtat cagctcactc 
aggggataac gcaggaaaga acatgtgagc 
aaaggccgcg ttgctggcgt ttttccatag 
tcgacgctca agtcagaggt ggcgaaaccc 
ccctggaagc tccctcgtgc gctctcctgt 
cgcctttctc ccttcgggaa gcgtggcgct 



cgagttcctc atgcgtgtcg tcttctgccc 1800 
caatatcatt gactttgtgg ccattctccc 1860 
gtcctcaaaa gccgccaagg acgttctggg 192 0 
cctgcgcatc ttcaagctga cccgccactt 1980 
ccgtgccagc accaacgagt tcctgctgct 2040 
ctttgccacc atgatctact acgccgagag 2100 
cagcgaacac acacacttta aaaacatccc 2160 
gacgacactg ggctatggag acatgtatcc 222 0 
cttgtgtgct ctggctggtg tgctgaccat 2280 
ttttgggatg tactactctt tagccatggc 2340 
gcatattccg cggccaccac agctgggatc 2400 
tccacaccac agtactcaga gtgacacatg 2460 
taacagagca gattccaaac tgaatgggga 2 520 
ctgcccccac atagaccagg ccctcactcc 2580 
cacccgcgag agatacggac cctgcttcct 2640 
tggtggagga atgagaaagg atcfcttgcaa 27 0 0 
gacagaggct gtgagagtga cttgaccagg 2760 
agcatctggg tggacctgca gatatccagc 2820 
cgcggttcga acaaaaactc atctcagaag 28 8 0 
accatcacca ttgagtttaa acccgctgat 2940 
catctgttgt ttgcccctcc cccgtgcctt 3000 
tcctttccta ataaaatgag gaaattgcat 3060 
tggggggtgg ggtggggcag gacagcaagg 312 0 
ctggggatgc ggtgggctct atggcttctg 3180 
ggtatcccca cgcgccctgt agcggcgcat 3240 
gcgtgaccgc tacacttgcc agcgccctag 3 3 00 
ttctcgccac gttcgccggc tttccccgtc 3360 
tccgatttag tgctttacgg cacctcgacc 3420 
gtagtgggcc atcgccctga tagacggttt 3480 
ttaatagtgg actcttgttc caaactggaa 3540 
ttgatttata agggattttg gggatttcgg 3 600 
aaaaatttaa cgcgaattaa ttctgtggaa 3 660 
aggctcccca ggcaggcaga agtatgcaaa 3 720 
gtggaaagtc cccaggctcc ccagcaggca 37 80 
cagcaaccat agtcccgccc ctaactccgc 3 840 
cccattctcc gccccatggc tgactaattt 3 900 
ctgcctctga gctattccag aagtagtgag 3960 
aaaagctccc gggagcttgt atatccattt 4 020 
atcatcggca tagtatatcg gcatagtata 4080 
caagttgacc agtgccgttc cggtgctcac 414 0 
ctggaccgac cggctcgggt tctcccggga 42 00 
ccgggacgac gtgaccctgt tcatcagcgc 42 60 
cctggcctgg gtgtgggtgc gcggcctgga 4320 
gtccacgaac ttccgggacg cctccgggcc 43 80 
9gg9 c 999 a 9 ttcgccctgc gcgacccggc 444 0 
gcaggactga cacgtgctac gagatttcga 4500 
cttcggaatc gttttccggg acgccggctg 4560 
ggagttcttc gcccacccca acttgtttat 4620 
tagcatcaca aatttcacaa ataaagcatt 4680 
caaactcatc aatgtatctt atcatgtctg 4740 
gtaatcatgg tcatagctgt ttcctgtgtg 4800 
catacgagcc ggaagcataa agtgtaaagc 4 860 
attaattgcg ttgcgctcac tgcccgcttt 4920 
ttaatgaatc ggccaacgcg cggggagagg 4 98 0 
ctcgctcact gactcgctgc gctcggtcgt 5040 
aaaggcggta atacggttat ccacagaatc 5100 
aaaaggccag caaaaggcca ggaaccgtaa 5160 
gctccgcccc cctgacgagc atcacaaaaa 5220 
gacaggacta taaagatacc aggcgtttcc 52 80 
tccgaccctg ccgcttaccg gatacctgtc 5340 
ttctcaatgc tcacgctgta ggtatctcag 5400 
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ttcggtgtag gtcgttcgct ccaagctggg 
ccgctgcgcc ttatccggta actatcgtct 
gccactggca gcagccactg gtaacaggat 
agagttcttg aagtggtggc ctaactacgg 
cgctctgctg aagccagtta ccttcggaaa 
aaccaccgct ggtagcggtg gtttttttgt 
aggatctcaa gaagatcctt tgatcttttc 
ctcacgttaa gggattttgg tcatgagatt 
aaattaaaaa tgaagtttta aatcaatcta 
ttaccaatgc ttaatcagtg aggcacctat 
agttgcctga ctccccgtcg tgtagataac 
cagtgctgca atgataccgc gagacccacg 
ccagccagcc ggaagggccg agcgcagaag 
gtctattaat tgttgccggg aagctagagt 
cgttgttgcc attgctacag gcatcgtggt 
cagctccggt tcccaacgat caaggcgagt 
ggttagctcc ttcggtcctc cgatcgttgt 
catggttatg gcagcactgc ataattctct 
tgtgactggt gagtactcaa ccaagtcatt 
ctcttgcccg gcgtcaatac gggataatac 
catcattgga aaacgttctt cggggcgaaa 
cagttcgatg taacccactc gtgcacccaa 
cgtttctggg tgagcaaaaa caggaaggca 
acggaaatgt tgaatactca tactcttcct 
ttattgtctc atgagcggat acatatttga 
tccgcgcaca tttccccgaa aagtgccacc 

<210> 2 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



ctgtgtgcac gaaccccccg ttcagcccga 5460 
tgagtccaac ccggtaagac acgacttatc 552 0 
tagcagagcg aggtatgtag gcggtgctac 55 8 0 
ctacactaga aggacagtat ttggtatctg 564 0 
aagagttggt agctcttgat ccggcaaaca 57 0 0 
ttgcaagcag cagattacgc gcagaaaaaa 5760 
tacggggtct gacgctcagt ggaacgaaaa 582 0 
atcaaaaagg atcttcacct agatcctttt 5880 
aagtatatat gagtaaactt ggtctgacag 594 0 
ctcagcgatc tgtctatttc gttcatccat 6000 
tacgatacgg gagggcttac catctggccc 6060 
ctcaccggct ccagatttat cagcaataaa 6120 
tggtcctgca actttatccg cctccatcca 6180 
aagtagttcg ccagttaata gtttgcgcaa 6240 
gtcacgctcg tcgtttggta tggcttcatt 63 00 
tacatgatcc cccatgttgt gcaaaaaagc 63 60 
cagaagtaag ttggccgcag tgttatcact 642 0 
tactgtcatg ccatccgtaa gatgcttttc 6480 
ctgagaatag tgtatgcggc gaccgagttg 6540 
cgcgccacat agcagaactt taaaagtgct 6600 
actctcaagg atcttaccgc tgttgagatc 6660 
ctgatcttca gcatctttta ctttcaccag 6720 
aaatgccgca aaaaagggaa taagggcgac 67 80 
ttttcaatat tattgaagca tttatcaggg 6840 
atgtatttag aaaaataaac aaataggggt 6 90 0 
tgacgtc 6937 



<220> 

<221> misc_f eature 
<222> (0) ... (0) 

<223> synthetic oligonucleotide 
<400> 2 

ccaccagacg taccgctcat c 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 
<222> (0) ... (0) 

<223> synthetic oligonucleotide 

<400> 3 ' "S 

cggtgctggc gataggtcat c 

<210> 4 

<211> 34 

<212> DNA 

<213> Artificial Sequence 



<220> 

<221> misc^feature 
<222> (0) ... (0) 
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<223> synthetic oligonucleotide 
<400> 4 

gatcggattc gatatacgcg ttgacattga ttat 

<210> 5 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 

<222> (0) . . . (0) ; 

<223> synthetic oligonucleotide 

<400> 5 

gatcgaattc gcttaagttt aaacgctaga gtcc 
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